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CHAPTER 1 
INTRODUCTION 


Section I. GENERAL 


1. Scope 

a ■ This manual contains informatimi pertaining 
to thè deseription and t-heory of Power Supplies 
PP-109/GR and PP-112/GE (fig. 1). It also 
provides instruetions for thè maintenanee, repair, 
and test of these units. 

6. The two power supplies referred to above are 
alike in most respects, and they are described 
sinndtaneonsly in this manna]. Where speci tic- 
differences exist between thè units, these differ- 
ences are described with speeitie referenee to thè 
partieular nnit involved. 

2. Forms and Records 

The following forms will be used for reporting 
unsatisfactory eonditions of Array equipment and 
when performing preventive maintenanee: 


a. DD Forra 6, Reporfc of Daraaged or Ira- 
proper Shipment, will be fili ed out and forwarded 
aspreseribed in SE 745-45-5 (Army) ; Navy Shop¬ 
ping Guide, Artide 1850-4 (Navy) ; and AFE 
71-4 (Air Force). 

b. DA Form 468, Unsatisfactory Kqnipraeut Ee- 
port, will be fiìled ont and forwarded to thè Office 
of thè Ohief Signal Officer as prescribed in SE 
700-45-5. 

c. DD Forra 59,5, Unsatisfactory Eeport, will be 
filled out and forwarded as prescribed in SE 
700—15-5 and TO 00- 55D-54. 

d. DA Forra li- 239, Secojid and Third Fchelon 
Afa intero ance Check List for Signal Corps Equip- 
raent (Eaclio Communication, Direction Fincling, 
(Carrier, Eadar) will be prepared in accordance 
with instruetions on thè back of thè forra (fig. 7). 

c. T se other forms and records as authorized. 


Section II. DESCRIPTION AND DATA 


3. Purpose and Use 

a. Power Supplies PP-109 UB, «nd PP- 
112/GE are vibrator-type power supplies that de¬ 
rive power from 12- and 24-volt Storage batterìe®, 
respectively, to snpply piate, filamenti bias, and 
relay voltages (par. 5). 

b. The units are designed specificali}' to pro¬ 
vide operating power for any one of Eeceiver- 
Traìisraitters ET- 66/GEC, ET-67/GEC, and 
ET- 68/GBC (TM 11-289). Means are provided 
for supplying power for thè receiver only, or for 
both thè receiver and thè transmitter. In ad¬ 
ditimi, provisions are raade to allow either high- 
or low-power operatimi of thè transmitter section 
of thè receiver-transniitters. 

e. When used to supply power for rece ivi ng 
only, thè power supplies can be operateci contimi- 
ously. When used alternately for transmitting 
and receiving, thè power supplies should not be 
used for more than 5 rainutes of contimious op¬ 
eratimi. If thè power supplies are used to fur- 
nish transmitter power continuously for 5 rain¬ 
utes. an interval of at least 15 rainutes should be 
allowed before transmitting again. During 


thè 15-rainute interval, thè power supplies can be 
used to furnish power for reception* The inter- 
vals between transmissions may beshorter than 15 
minute* when (ransraission has not been contimi - 
ons for 5 rainutes. 

4. System Application 

(fig. 2) 

a. Power Supply PP-109/GB or PP-112/GE 
is used in conjmictimi with Eeceiver-Transmitter 

BT-66/GBC, RT-67/GBC, or ET-68/GEC in 
any Storage battery insta 11 a fiora Figure 2 is a. 
sìmplified block diagram of a systera in which thè 
power supply is used to provi de thè necessary op¬ 
erating potenti als. 

b. The OPEEATE switch Controls thè appli¬ 
cation of battery power to thè power supply. 
When this switch is on EECETVE or TRANS & 
BECETVE, piate and filament voltages for thè 
receiver are available at thè POWER OUT con- 
nector terrainals. 

c. When thè power supply is turnecl ora a relay 
supply voltage and a control lead voltage are macie 
available at thè POWER OUT connector. The 
relay snpply voltage is used to energjze control 
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relays in thè receiver-transmitter when an external 
control is closed. 

d. Piate and filament voltages for thè trans¬ 
mitter are controlled by thè OPERATE switch 
and another switch (on thè operatori microphone 
or control board). When thè OPERATE switch 
is in thè TRANS & RECEIVE position, and thè 
external control is activated, first thè receiver- 


transmitter relays are energized and then thè 
transmitter power supply relay is energized. This 
causes transmitter piate and filament voltages to 
become available (fig. 2). The operation of thè 
power supply in any System is described in thè 
technical literature for thè particular System. De- 
tails of thè functioning of thè Controls for thè 
power supply are in chapter 2. 



TM 503 6-2 

Figure 2. Power Supply PP-ì\ 12/OR or PP-109/GR, System application. 


5. Technical Characteristics 


Rated input voltage: 

Power Supply PP-112/GR_ 

Power Supply PP-109/GR_______ 

Rated input current: 

Power Supply PP-112/GR_ _ _ . __ 

Power Supply PP-109/GR.- — - -. __ _ 

Power for filamene and control circuite: 

High power 

Receiver filament» . . 6.3 volts de (595 ma). _ 

Transmitter filamenti __ 6.3 volts de (1.415 amperes)__ 

Relay control circuits . _ 5.6 volts de (431 ma) _ 

Power for piate, screen, and bias circuits: 

Travi mi t 


_ 25.2 volts de. 

_ 12.6 volts de. 

_ 7.0 amperes. 

_ 11.5 amperes. 

Low power 

6.3 volts de (595 ma). 

6.3 volts de (1.145 amperes). 
5.6 volts de (431 ma). 


Rereire 


HIGH LOW HIGH LOW 

450 volts de (75 ma) __ 200 volts de (33.5 ma). 0 volt_ 0 volt. 

250 volts de (11.5 ma) . 105 volts de (4.8 ma). 0 volt _ 0 volt. 

150 volts de (37.5 ma) .. __ 90 volts de (22.5 ma). 0 volt _ 0 volt. 

100 volts de (19 ma). __ 90 volts de (17 ma). 105 volts de (20 ma). __ 105 volts de (20 ma). 

85 volts de (70.7 ma). _ 90 volts de (75 ma). 85 volts de (50.5 ma).. ._ 85 volts de (50.5 ma). 

— 27 volts de (2 ma) _ 0 volt. 0 volt __ _ 0 volt. 


Adaptability to Service conditions: 

Altitude____ 

Shocks and vibration. _ 

Weather and climate 

Norma 1 opera ti ng temperature. _ 


10,000 feet, maximum. 

Wili stand shocks, strains, and vibration in v ehi eie opera ting over rugged terrai n. 
Immersionproofed and fungiproofed. 

Prora -40° C. (-40° F.) to +55° C. (+130° F.). 
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6. Description 

a. General . Power Supply PP-112/GR (fig. 
1) is a vibrator type power supply. It consists of 
a panel-and-chassis assembly inclosed in an im- 
mersionproof metal case. The panel-and-chassis 
assembly is fastened to thè case by six Dzus fas- 
teners which are accessible from thè front. The 
overall dimensions of thè unit are 9% inches 
(height), by 7 V 4 inches (width), by 12% inches 
(length). The total weight of thè unit (with 
case) is approximately 35 pouncls. The exterior 
of thè unit is finished with an olive-drab wrinkle 
paint. The informatimi in this paragraph applies 
equally to Power Supplies PP-112/GR and 
PP-109/GB, except where mechanical and elec- 
trical clifferences in thè latter unit require special 
description. 

b. Case. In some models, thè metal case con¬ 
sists of an aluminum outer skin welded to an 
aluminum box. The outer skin has been corru- 
gated to increase its resistance to shock. In other 
models, thè case is made of aluminum alloy and 
is completely clie-cast. Bunners ori thè bottom 
of thè case permit it to be installed and lockecl on 
thè mounting base of thè equipment with which 
thè power supply is to be used. 

c. Front Panel . The front panel is an alumi¬ 
num casting finished with an olive-drab wrinkle 
paint. All operating Controls, fuse holders, cable 
connectors, and Dzus fasteners are mounted on thè 
front of thè panel. The panel is recessed to pre- 
vent clamage to thè Controls because of impact. 
The use of Controls, connectors, and other com- 
ponents mounted on thè front panel is explained 
in detail in paragraph 7. 

d. Chassis Assembly (figs. 8 through 13). A 
top view of Power Supply PP-112/GR removecl 
from its case is shown in figure 8. A similar view 
of Power Supply PP-109/GR is shown in figure 9. 
A comparison of these two fìgures shows that thè 
two units are nearly alike in appearance, except 
for thè number of ballast tubes and thè number 
and size of resistors. The side view of Power 
Supply PP-112/GR (fig. 10) is equally representa¬ 
ti ve of Power Supply PP-109/GR, except for thè 
clifferences that appear in figures 8 and 9. Bot¬ 
tom views of thè two power supplies are shown 
in figures 11 and 12. The chassis assembly is com- 
posed of several sections, as follows : 

(1) Front chassis assembly. The front 
chassis assembly consists of a chassis and 


an outer bracket (fig. 10). On thè chassis 
are mounted thè large electrolytic capaci- 
tors and thè chokes composing thè alter- 
nating-current (ac) ripple fi Iter assembly 
(fig. 8). The bracket rnounts a shelf for 
two large plug-in type electrolytic capaci- 
tors (C27 and C30) and a removable 
clamp assembly for retaining these ca- 
pacitors in their sockets under vibration 
stresses (hgs. 11 and 12). The chassis 
and thè outer bracket provide air space 
around thè filter components to insiliate 
them from thè heat produced by thè tubes 
and large resistors mounted on thè rear 
of thè chassis assembly. A recess in thè 
portion of thè bracket facing thè front 
panel incloses thè panel-mounted compo¬ 
nents and rnounts thè radio-frequency 
(rf) filter assembly (fig. 13). 

(2) Rear chassis assembly. The rear chassis 
assembly consists of a chassis and back 
piate (fig. 10). The chassis rnounts thè 
heat-producing parts of thè power supply, 
narnely, thè ballast tubes, thermal relays, 
rectifier tubes, voltage regulator tubes, 
and most of thè large resistors. Small 
angle brackets attach thè chassis to thè 
bracket around thè front chassis ((1) 
above). The chassis is made of heavy 
aluminum and is attached to thè back 
piate to aid heat conduction toward thè 
rear of thè unit and away from. thè front 
chassis components. The top of thè rear 
chassis is separated into three compart- 
ments by aluminum walls or baffles to re- 
flect heat toward thè outer case and aid 
heat dissipation toward thè back piate 
and thè power supply case. 

(3) Bottom chassis assembly. The removable 
bottom chassis assembly, mounted below 
thè front and rear chassis, is attached to 
thè lower vertical portion of tlie outer 
bracket and to thè back piate with ma¬ 
chine screws. The bottom chassis con¬ 
sists of a horizontal bracket and a vertical 
bracket (fig. 13). The top of thè hori¬ 
zontal bracket rnounts thè vibrators, thè 
relay, and some resistors. The bottom of 
this bracket rnounts resistors, capacitors, 
and thè wiring. The vertical bracket 
rnounts thè power transformers and asso- 
ciated buffer capacitors. 
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(4) Back piate. The back piate is a lieavy 
aluminum piate which dissipates thè heat 
condueted to it- by thè rear chassis ((2) 
above) and also helps hold thè rear and 
bottoni chassis together to forni a righi 
assembly (fig. 10). 

(5) Heat barder *. Silicone-treated glass- 
fabric barriers are provided in thè upper 
and lower right shelves at thè rear of thè 
chassis assembly to prevent thè insulation 
of thè connecting wires from becoming 
damaged by contact vvith thè lai'ge, heat- 
producing, wire-wound resistors and thè 
vibrators. 

e. Disassembly. The front panel and thè bot¬ 
toni chassis (r and A above) can be separated from 
thè front chassis assembly. Fle-xible cables estab- 
lish electrical connections between tliem (fig, 13), 
This arrangement permits cletailed teste to be made 
on thè power supply while all of its circuits are in 
opera ti ng condition. 

7. Front Panel Controls, Fuses, and Con- 
nectors 

(Hg- 3) 

The following chavt lists thè Controls, fuses, and 
connectors on thè front panel of thè power snpply 
and indicates their functions. Except for fuse 
va-Jves and voltage stamp, thè front panels of 
Power Snpplies PP-112/GR and PP-109/GK are 
similar. 


Control Functiou 


OPERATE s\ viteli Si In OFF position, de-energizes all 

power supply circuits by open- 
ing thè battery Circuit. 

In R EGEI VE posi ti on, closes 
thè battery circuit and euer- 
gizes thè receiver power sup¬ 
ply and recei ver-transmitter 
relay supply circuit. 


In thè TRANS & 

REC EI VE 

position, accomplishes 

thè 

same functions é 

is in 

RE- 

OEIVE position 

and 

also 

makes power available for 

■ thè 

transmitter power 

supply 

cir- 

cuits. Completion 

of 

the 

transmitter power 

supply 

eh- 


cult depends on thè opera ti on 
of ex terital control circuits, 
Provides for high- or jow-power 
operation of thè transmitter 
in thè HIGH and LOW posi- 
tions, respectively. 


Co Litcol 

Functiou 

Fuses Fi, F2, F3, and 

Pro tee t battery circuits from 

F4. 

short circuits or other over- 
loads. 

Spare fuse holder_ 

Stores spare fuses. 

POWER OUT con neo* 

Makes power supply output 

tor J2. 

voltages available for cable 
connection to thè receiver- 
transmitter. 

POWER IN colinector 

Provides for thè Storage battery 

Jl. 

input connection. 

Dzus fasteners - - 

Six Dzus fasteners attach thè 
panel and chassis assembly to 
thè cast*. Two small Dzms 
fasteners dose thè spare fuse 
holder. 


3. Additional Equipment Required 

Power snpplies PP-109/GR and PP-112/GR 
reqnire 12- and 24-volt. Storage batteries, respec¬ 
tively, and a snitable load. Any of thè reeeiver- 
transmitters (par. 35) or dumrny load resistors 
( fig. 15) constitnte a suitable load. 

Caution: Do not operate thè power snpply 
withont a suitable load, because thè high output 
voltages will da mago thè electrolytic fil ter capaci- 
tors and thè vibrators. 

9. Running Spares 

Ennning spares for uormally expendable- items 
sudi as tubes, fuses, and vibrators are provided 
witli eacli power supply. These parts are listed 
below : 


Part 

Power 

supply 

PP-lOgUR 

PP-U2/GR 

Fuse, cartridge, Sig C stock No. 
3Z2603.19, 3 amperes 


1 

Fuse, cartridge (Sig C stock No. 
3Z2605.7), 5 amperes_ .. 

2 

3 

Fuse, cartridge, Sig C stock No. 
3Z2610.J, 10 amperes.. 

2 


Relav, thermal (Ivi, K2)__ 

1 

I 

Resistor, thermal (R24, R25, R31, 
R37, R38, R40) 

2 

3 

Tube tvpe OA2, electron __ _ 

2 

2 

Tube tvpe OB2, electron _ _ 

2 

2 

Tube tvpe 1007, electron. . 

1 

1 

Vibrator, 6-volt (Él, E2, K3), Sig 0 
stock No. 3 H. 6690-15 

3 


Vibrator, 24-volt (El, E2, E3), Sig C 
stock No. 3H6690-16 


3 


Note. This list is for generai in forma tiou only. See 
appropriate supply publications for Information pertaiu- 
ing to requisition of new parts. 


TRAN S P O W E R 
switch S2. 
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TM5036-7 

Figure 3 . Power supply PP-J09/GIF front panel. 


10. Differences in Models 

a. Several changes have been incorporateci in 
later mocìels of these equipments to improve their 
design and performance. These changes do not 
affect thè outward appearance of thè models. 

(1) In some of thè later models, a single-deck 
switch is usecl insteacl of a double-deck 
switch for OPERATE switch SI 
(fig. 13). 

(2) In some of thè later models, a connection 
from resistor E30 is macie to terminal 7 


instead of terminal 2 of relay O 1. With 
models liaving thè connection to terminal 
2 (figs. 20 and 21), transmission with Re- 
ceiver-Transmitter RT-66/GRC, RT- 
67/GRC, or RT-68/GEC is possìble even 
when thè OPERATE switch of thè power 
supply is at thè R EGEI VE position. 
With models having thè connection to 
terminal 7 (figs. 22. 23, and 24), thè OP¬ 
ERATE switch must be at thè TRANS & 
RECEIVE position for transmission to 
be possible. 


7 








































































(3) In some of thè later models, capacitar C3 
is connected to thè L2 side of resistor E6 
instead of to thè Tl side of this resistor. 
This change greatly reduces thè unde- 
sirable ripple voltage in thè — 27-volt bias 

suppiy* 

(4) In some models thè cases consist of an 
alumimim outer skin welded to an alumi- 
num box. In other models thè cases are 
completely die-cast. 

(5) Late models of Power Supply PP- 

112/GE (manufactured on Orders No. 
2895-Phila-52, 2898-Phila-52, 2928- 

Phila-52, 4296-Phiìa-53, and 4333- 
Phila-53), use a different method of recti- 
fication for thè — 27-volt bias supply. 
Vibrator El is connected for nonsyn- 
chronous operation and a full-wave se- 
lenium rectifier (CHI) rectifies thè out¬ 
put of thè transformer (Tl). Kectifier 
CEl is located under transformer Tl 
(fig. 13). 

(6) Models of Power Supply PP-109/GE on 
Order No. 21434-Phila-50, with serial 
numbers above 15370, bave a different ar¬ 
rangement of thè large resistors mounted 
on thè rear chassis assembly (fig. 16). 

(7) In some of thè later units thè rear of thè 


panel connectors are coverecl with rubber 
caps that hold a silicone grease. 

(8) Some of thè later models liave a hermeti- 
cally sealecl relay O 1 instead of an open 
type. 

(9) Some models use series-drive vibrators 
instead of shunt-drive. The two types of 
vibrators are interchangeable (par. 19). 

i. Some of these equipments bave been modified 
by thè following moclification work orders: 

(1) MWO SIG 11-5036-1, Modi fication of 
Power Supplies PP-109/GE and PP- 
112/GE to Improve and Prolong Life. 

(2) MWO SIG 11-5036-2, Moclification of 
Power Supplies PP-109/GE and PP- 
112/GE to Eeplace thè Existing 4-pin 
Amphenol Connector Jl with an Im- 
proved Connector. 

(3) MWO SIG 11-5036-3, Modi fication of 
Power Supplies PP-109/GR and PP- 
112/GE to Prevent Failure of Metal Case 
and to Provide Adclitional Chassis 
Support. 

(4) MWO SIG 11-5036AL, Modification of 
Power Supplies PP-109/GE and PP- 
112/GE to Eliminate Possibility of Key- 
ing Eeceiver-Transmitter Inadvertently 
and to Provide Adclitional Transformer 
Support. 






CHAPTER 2 
THEORY 


11. Block Diagram 

(figs. 4 and 5) 

a, Figures 4 and 5 are functional block dia- 
grams typical of eitlier power supply. Figure 4 
refers only to some of thè early models produced 
on orders No. 18651-Phila^9, 21433-Phila-50, 
and 1759-Phila-51. Figure 5 refers to all other 
models. These block diagrams show tliat three 
high-volt a ge (hv) and three low-voltage (Iv) 
circuits are supplì ed from thè common Storage 
battery input terminate. The hv circuits are vi- 
brator supplies and are used to provide thè piate, 
screen, and bias voltages for thè receiver and 
transmitter circuits in Receiver-Transmitter RT- 
66/GRC, RT-67/GRC, or RT-68/GRC. The lv 
circuits are used to supply thè receiver and trans¬ 
mitter filament and relay potetentials. 

b. The 85-volt circuit (E3 and T3) is energized 
when thè OPERATE switch is in thè RECEIVE 
or thè TRANS & RECEIVE position. The 150- 
volt circuit (E2 and T2) is energized when thè 
OPERATE switch is in thè TRANS & RE¬ 
CEIVE position and relay O 1 is energized. To 
energize thè transmitter hv supply (E1 and Tl), 
thè OPERATE switch must be in thè TRANS & 
RECEIVE position, relay O 1 must be energized, 
and TRANS POWER switch S2 must be in thè 
HIGH position. 

(7. TRANS POWER switch S2, in addition to 
breaking or making thè battery circuit to thè 
transmitter hv supply (b above), connects thè 
vibrator output circuits for HIGH or LOW power 
operatimi of thè receiver-transmitter. 

d. The lv circuits include thè receiver filament 
supply circuit with output at terminal E of J2, 
thè transmitter filament supply circuit with out¬ 
put at terminal N of J2, and thè control relay 
supply circuit with output at terminal A of J2. 
The transmitter filament circuit is completed only 
when relay O 1 is energized. 

e. Each of thè hv and lv circuits is equipped 
with rf noise suppression filters in both thè input 
and output leacls. Similarly, ac ripple filters are 
includecl in thè output lead of each circuit. 


12. Battery Input Circuit 

(fig. 20) 

The 24-volt Storage battery input required for 
thè operation of Power Supply PP-112/GR is 
brought in on terminals B ( + ) and C ( — ) of 
POWER IN connector Jl. The voltage is ap- 
plied through thè contacts of a four-pole, three- 
position switch (OPERATE switch Si) to four 
branch circuits, each of which is equipped with a 
fuse and a battery supply fìlter. OPERATE 
switch Si serves as thè power on-off switch for 
thè receiver and transmitter circuits operateci from 
this power supply (pars. 13 through 18). 

13. Receiver Filament Supply Circuit 

(% 20 ) 

The filament supply circuit for thè receiver is 
completed from thè POWER IN connector to 
terminal L of J2, through section D of Si, fuse 
Fi, choké L4, resistor R39, ballast tubes R40 and 
R31, contacts 7 and 5 of K2, and choke L16. 

a. Battery input fìlter L4 and C5 prevents high- 
frequency (hf) interference from reaching thè bat¬ 
tery circuit. 

b. Ballast tubes R40 and R31 are essentially 
variable resistors, thè resistances of which vary 
accordino- to thè voltage supplied. If thè output 
voltage cLecreases, thè voltage drop across thè bal¬ 
last tubes decreases, causing a decrease in thè re¬ 
sistale of thè tubes. This action results in a 
Constant current through thè circuit and a Con¬ 
stant voltage available for thè filament circuit. 

c. The thermal relay (K2) serves as protection 
against excessive increases in filament voltages 
which might be caused by variations in thè output 
load. For example, if tube filaments in thè re¬ 
ceiver open, thè contacts of thè relay open and 
insert R32 in series with thè filament supply cir¬ 
cuit and in series with thè heater element of K2. 
The value of this resistor is sufficiently high to 
drop thè output voltage to a value that will not 
damage thè tube filaments (and render thè receiver 
compietely inoperative). Resistors R33, R34, and 
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B35 drop thè bea ter element voltage to a value that 
wi.ll permit K2 to open its contacts under overload 
conditions. 

d. Capacitor C30 removes low-frequency (lf) 
ac ripple from thè direct-current (de) voltage. 

e . The hi ter circuit, consisting of choke L16 and 
capacitor C31, filters hf ac voltages from thè de 
output. 

14. Transmitter Filament Supply Circuit 

(fig- 20) 

The transmitter filament supply circuit also ex- 
tends through section D of switch Si, through fuse 
Fi, and choke L4. This circuit continues through 
thè nonnally open contacts (3 and 2) of relay O 1 
and extencls through voltage-dropping resistor 
E36, through thè series-parallel arrangement of 
ballast tubes B37, E38, B24, and E25 to thè nor- 
mally closed contacts of thermal relay Ivi. The 
6.3-volt output is appliecl through filter choke L14 
to termina] N of J2. 

a. The series-parallel arrangement of ballast 
tubes E37 and E38 and E25 and E24 allows for 
thè relatively large amount of transmitter filament 
current supplied by thè circuit. Eesistors E26, 
E27, and E28, associateci with thermal relay Kl, 
bave functions comparable to those of resistors 
E32, B33, B34, and E35, associated with thermal 
relay K2 (par. 13<?). 

b. Capacitor C27 is an lf ac ripple filter. 

c. Choke Li4 in combination with capacitor C28 
is an hf noise filter. 

15. Relay Supply Circuit 

a. In some of thè early models (fig. 20) on Or- 
ders No. 18651-Phila^O, 21433-Phila-50, and 
1759-Phila-51, thè relay supply circuit extends 
through section D of Si, fuse FI, choke L4, con¬ 
tinues through voltage-dropping resistor E30 and 
choke Li 5 to terminal A of J2. L15 and C29 form 
an hf noise filter. 

b. In revised models (figs. 22, 23, and 24), thè 
relay supply circuit (6 volts) extends through sec¬ 
tion B of Si, fuse F3, choke L6, and continues 
through voltage-dropping resistor E30 and choke 
L15 to terminal A of J2. Unlike thè circuit for 
thè earlier models, this connection does not apply 
power to thè receive-transmit relays of thè re- 
ceiver-transmitter except when Si is at TEANS 
& EECEIVE. 


16. 85-Volt Supply Circuit 

(fig- 6 ) 

The S5-volt supply circuit extends over battery 
terminals C and B of Jl, through section C of Si 
(when in either EECEIVE or TEANS & EE¬ 
CEIVE position), through fuse F2 and bat¬ 
tery filter L5 and C6, to thè input of thè vibrator 
circuit proper. The vibrator circuit includes 
vibrator E3 and transformer T3. In a through d 
below, thè explanation is based on thè assumption 
that a shunt-drive vibrator is in vibrator socket 
X10. The operation of thè circuit with a series- 
clrive vibrator is described in paragraph 19. 

a. Conversìon to Ac. Electrons flow from thè 
ground terminal of thè battery to pin 7 of X10, 
through thè vibrator coil to pin 1 of X10, through 
half of thè primary winding (1-2) of transformer 
T3, resistor E19, rf fìltep choke L5, fuse F2, thè 
contacts of switch Si, and to thè positive terminal 
of thè battery. Current, through thè clriving coil, 
develops a magnetic field which attraets thè reed 
unti! it closes contact 1. In this position of thè 
reed, thè coil is taken out of thè battery circuit by 
connecting contact 1 to ground through pin 7. 
The field collapses and thè reed is returned by 
spring action to thè neutral position. However, 
thè reed inertìa carries it through thè neutral posi¬ 
tion and causes it to dose contact 6. Battery cur¬ 
rent flows through winding 3-2 of T3, in a direc¬ 
tion opposite to thè current that previously flowed 
through winding 1-2 of T3. The reed is returned 
again by spring action toward thè neutral position. 
It is accelerated through thè neutral position to¬ 
ward contact 1 by thè magnetic pulì which is 
caused by thè passage of current through thè driv- 
ing coil. While thè reed is in motion, current 
flows again through winding 1-2 of T3. The reed 
then closes contact 1 and again short-circuits thè 
clriving coil. The cycle is then repeated. Thus 
thè flow of current through thè driving coil is in- 
terrupted by periodic short-circuiting of thè coil. 
As thè reed vibrates, battery current flows alter¬ 
na tely through vibrator contacts 1 and 6 connected 
to thè primary winding. This reversai of current 
flow through thè primary of T3 constitutes an ac 
which induces a stepped-up ac voltage in thè hv 
winding (4-5-6) and a stepped-down ac voltage 
in thè filament winding (7-8). 

b. R edificatimi. The stepped-up ac voltage in- 
duced in winding 1—5-6 of T3 is rectified by con¬ 
tacts 2 and 5 of thè vibrator. Because of thè 
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voltage incluced in thè secondar} 7 winding of T3, 
terminals 4 and 6 are alternately made negative 
with respect to terminal 5 (thè center tap). The 
vibrator reed is phasecl with thè secondary volt¬ 
age, so that vibrator contacts 2 and 5 alternately 
ground terminals 4 and 6 at thè sanie tini e that 
those terminals are negative with respect to thè 
center tap. The center tap (terminals) is, there- 
fore, always positive with respect to chassis 
ground. 

c. RF Filtering . Buffer capacitor C23 reduces 
sparking at thè vibrator contacts eaused by hv 
transients, and it also improves thè wave shape. 
This prevents damage to thè contacts. Capacitors 
C19 through C22 bypass rf noise voltages to 
ground. 

d. Output Circuita, The de output voltage is 
taken off at thè center tap (terminal 5) of T3. 
Rf noise voltages are bypassed to ground by ca¬ 
pacitor 024. The fìlter consisting of LI2 and C25 
eliminates lf ac ripple frolli thè de output voltage. 
At thè output of thè ripple filler thè circuit 
branches off. One brandi extends through ripple 
fìlter Rl7 and Cl7 to terminal M of connector J2. 
This brandi supplies 105 volts to thè receiver final 
audio stage in thè receiver-transmitter. Anotlier 
brandi extends through resistors R21, R22, and 
R23, and through rf fìlter choke L13 to terminal 
B of connector J2. The fìlter section composed 
of L13 and C26 eliminates rf noise from thè de 
output. The following arrangimelits maintain 
thè output voltages Constant at 85 and 105 volts 
with changes in loacl current: 

(1) The normally open contacts (4 and 5) of 
relay O 1 short out R21 when thè relay is 
energizecl to turn on thè transmitter 
power supply circuit. 

(2) Voltage regulator tube V4 is con ned ed 
from thè junction of R22 and R23 to ter¬ 
minal E of J2 and iimits thè maximum 
output voltage of thè power supply when 
terminal E is grounded externally. 

(3) A connection from terminal B of J2 
through section B of switch S2A substi- 
tutes thè output of thè 85-volt vibrator 
circuit for thè output of thè 150-volt vi¬ 
brator circuit (E2 and T2) at terminal 
C of J2 when thè TRANS POWER 
switch is ili thè LOW posi ti on. V3, 
wliich is pernianently connected to termi¬ 
nal C, does ont tire when thè lower po- 


tential is applied. To maintain a Con¬ 
stant output from thè 85-volt supply 
under thè additional load conditimi; re¬ 
sistor R22 is short-circuited when S2 is 
in thè LOW position. 

17. 150-Volt Supply Circuit 

(ligs. 20 and 22) 

a. Tlie 150-volt supply circuit extends from thè 
input terminals of POWER IN connector Jl 
through section B of switch Si (in thè TRANS & 
RECEIVE position), to fuse E3 and rf choke L6 
to vibrator-transformer circuit E2 and T2. 

ò. The operation of this circuit is similar to that 
described for thè 85-volt supply circuit (par. 16). 
In thè 150-volt supply circuit, however, thè vibra¬ 
tor circuit is completed through thè normally 
open contacts (7 and 8) of relay O 1. When this 
relay is energized, vibrator E2 fuuctions in thè 
sarne manner as described for E3 (par. 16), and an 
output voltage is devel operi a cross thè secondary 
winding of T2. Note that terminal 5 is positive 
with respect to ground for thè de output voltage. 
Buffer capacitor 013 suppresses transformer tran¬ 
sients. Capacitor 012 su p p resses r f n o i se v o 11 a ges. 

c. The recti fi ed output voltage at terminal 5 of 
T2 is routecl through thè lf ac ripple filler (L9, 
R16, C14A, and C14-B) and through thè rf noise 
voltage fìlter, Lll and C16, to sections A and B of 
TRANS POWER switch S2A. 

d. When S2 is in thè PIIGH position, thè circuit 
is completed through section B of S2A to ter¬ 
minal C of J2. In thè HIGH position, V3 Iimits 
thè maximum voltage, appearing at terminal C, 
to thè requirecl vai uè. When thè switch is in thè 
LOW position, thè connection through section B 
of S2A is broken, V3 is removed from thè 150-volt 
circuit, and tlie output of thè 150-volt supply cir¬ 
cuit is connected through section A of S2A to 
terminal P of J2, in place of thè 450-volt supply 
that is normally connected to this terminal. With 
V3 no longer in thè circuit, it is possible for thè 
output voltage to rise above 150 volts. The LOW 
position of S2 (section B) also connects thè 85- 
volt supply to terminal C of J2, in place of thè 
output of thè 150-volt supply circuit, E2 and T2. 

e. A connection from terminal 5 of T2 to ter¬ 
minal 5 of TI arranges thè voltages, appearing 
across these two transformers, in series with each 
other and serves as a basis for deriving thè 450- 
volt supply (par. 18). 
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/. In thè later moclels, thè 6-volt relay supply 
circuit is supplied from thè input (pin 4 of E2) 
of thè 150-volt supply circuit (par. 15). 

18. 450-Volt Supply Circuit 

(figs. 20, 22, and 24) 

a. De voltage from thè Storage batterv is ronted 
through section A of switch Si (in thè TRANS & 
RECEIVE position), over contacts of S2B (when 
in thè HIGH position), through fuse F4 and rf 
noise filter L7 and C8 to thè vibrator-transformer 
circuit (E1 and Tl). The battery circuit is com¬ 
pieteci to thè center tap (terminal 2) of Tl through 
contacts 9 and 10 of relay O 1 when thè relay is 
energized. 

b. The process of converting thè eie voltage to 
an ac voltage across thè secondary windings of 
transformer Tl is thè same as that described in 
paragraph 16. The ac voltage is developed across 
thè 300-volt secondary winding (4-5-6) of Tl and 
across thè 27-volt winding (7-8-9) of Tl. 

c. On earlier moclels, thè voltage appearing 
across winding 7-8-9 is recti fi ed by contacts 2 
and 5 vibrators El in a manner similar to that 
described in paragraph 16. The vibrai or reecl is 
phasecl with thè secondary voltage so that vi¬ 
brato!* contacts 2 and 5 ground terni mais 9 and 7 
of Tl, alternately, at thè sanie time that those 
terni in a ls are positive with respect to thè center 
tap. The center tap (terminal 8) is therefore 
always negative with respect to chassis ground. 
The output is taken off at terminal 8 of that wind¬ 
ing, routecl through ripple filter R6 and C3 and 
rf filter E2 and C4, and appliecl as a negative bias 
potenti al to terminal E of J2. On later moclels 
(figs. 22 and 24), C3 is counected to thè L2 side of 
R6 rather tlian thè Tl side. 

d. On later moclels (par. 10a(5), thè methocl of 
obtaining thè —27-volt bias voltage is siiglitly 
clifferent. Figure 24 illustrates thè circuit for 
these moclels. Contacts 2 and 5 of vibrator El 
are counected in parallel with contacts 1 and 6, 
respectively, and thè vibrator operates nonsyn- 
chronously. Paralleling thè contacts in this ma li¬ 
ner permits longer contact life than in thè earlier 
model circuit. To produce a eie output voltage 
from thè secondary, a full-wave seleni uni rectifier, 
CRI, is usecl. Taps 7 and 9 of Tl are counected 
to thè positive leads of CRI. The negative lead is 
grouncled to thè chassis. The rectifier has thè sanie 
effect as thè synclironous vibrator reed. Upon 
conduction through either side, CRI grouncls thè 


positive end of thè secondary (with respect to thè 
center tap) and thè center tap is always negative 
with respect to thè chassis. 

e. The ac voltage (300 volts) developed across 
winding 4-5-6 of Tl is rectified bv a circuit con- 
sisting of two cluo-diocle tubes, VI and V2, type 
1007 gas-filled full-wave rectifiers. The liv wind¬ 
ing of Tl is counected to one piate in VI and to 
one piate in V2. The remainingplates are bridged 
from one tube to thè otlier by resistors E4 and R5. 
These resistors permit conduction through eacli 
tube at all times. The center tap of thè winding 
is raised approximately 150 volts above ground 
by its connection to thè center tap of thè secondary 
winding of T2. In this manner, thè two voltages 
acid, and thè output voltage becomes 450 volts. 
The filament supply for Vi and V2 is obtained 
from winding 8-7 of transformer T3. The yecti- 
fiecl output of Vi and V2 is taken from tlie fila- 
ments and is filtered by thè network consisting of 
rf noise voltage filter Li. LS, and Cll, and ac 
ripple filter L3, C9A, C9B, C10A, and C10B. Re¬ 
sistors R7, R8. R9, and RIO are bleeder resistors 
which insure an equa! division of voltages across 
capacitors C9 and CIO. 

/. With switch S2 in thè HIGH position and 
relay O 1 energized, thè 450-volt output voltage is 
appliecl through section A of S2A to voltage di¬ 
vider R12 and Rii. A 450-volt potential is then 
ava il a bl e at terminal P of J2. The voltage di¬ 
vider provides a 250-volt potential at terminal F. 
With switch S2 in thè LOW position, thè 450-volt 
output circuit is disconnected from P of J2. The 
input circuit is broken by switch S2B. When 
either of these conditions exists, thè power circuit 
is not energized and no output voltage exists. 
Ho w e ver, silice tlie filameli ts are energized from 
secondary winding 7 8 of T3, which is in operation 
whenever switch Si is on (par. 16), thè filameli ts 
remaki lightecl as long as E3 is operatìng. 

19. Operation of Power Supply PP-112/GR 
with Series-Drive Vibrators 

Series-drive vibrators are supplied in some mod- 
els. These vibrators are interchangeable with thè 
shunt-drive type. The internai connections of thè 
series-drive vibrators are shown on thè lower left 
sicle of eacli of thè schematic cliagrams in figures 
20 through 24. The operation of Power Supply 
PP-112/GR, using series-drive vibrators in thè 
85-, 150-, and 450-volt supply circuits, is thè same 
as described in paragraphs 16, 17, and 18, respec- 
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tively. In thè series-clrive vibrators, however, a 
separate contact is connected in series with thè 
driving coil to periodically interrupt thè battery 
circuit through thè coil. 

a. 85-Volt Supply Circuit . The battery circuit 
extends from pin C of Jl to pin 7 of X10 through 
thè series arrangement of thè vibrator reecl and 
thè additional driving contact, through thè driv¬ 
ing coil connected to pin 4 of X10, through filter 
choke L5, fuse F2, coutacts of switch Si in either 
thè RECEIVE or TRANS & RECEIVE position, 
and back to terminal B of Jl. 

b. ISO-Volt Supply Circuit. When a series- 
drive vibrator is usecl in this circuit, thè circuit 
similarly extends from pin 7 of X8, through thè 
series arrangement of thè vibrator reed and thè 
additional driving contact, through thè driving 
coil connected to pin of X8, through filter choke 
L6 and fuse F3, and over thè contacts of switch 
Si in thè TRANS & RECEIVE position to ter¬ 
minal V of Jl. Only thè load circuit of thè vi¬ 
brator is compieteci through contacts of relay O 1. 

o . JfSO-Volt Supply Circuit. The circuit ar¬ 
rangement for thè 450-volt supply circuit, when 
a series-clrive vibrator is usecl, is thè sanie as cle- 
scribecl in a and b above, except that thè circuit to 
terminal B of Jl extends through choke coil L7, 
fuse F4, contacts of switch S2B in thè HIGIT posi¬ 
tion, and contacts of switch Si in thè TRANS & 
RECEIVE position. Only thè load circuit of thè 
vibrator is compieteci through contacts of relay 
0 1 . 

20. Power Supply PP-109/GR 

(figs. 21 and 23) 

a. Power Supply PP-109/GR is very similar 
to Power Supply PP-112/GR, but is designed for 
use with a 12-volt Storage battery. Because 6-volt 
vibrators are used, however, voltage-clropping re- 
sistors R18, R20, R13, R14, RI, and R2 are used 
to drop thè driving voltage to 6 volts. Resistors 
R20, R14, and R2 are effective when sliunt-drive 
vibrators are used in thè 85-, 150-, and 450-volt 
supply circuits. Resistors R18, R13, and RI are 
in thè circuit when series-drive vibrators are used 
in thè corresponding supply circuits. 

b. In thè case of thè 6-volt shunt- or series-drive 
vibrator, thè battery circuits for thè 85-, 150-, and 
450-volt supply circuits are very similar to those 
described for Power Supply PP-112/GR when 
using a corresponding vibrator. 


c. The values of current-limiting resistors R19, 
R15, and R3 cliffer from those of thè correspond¬ 
ing parts in Power Supply PP-112/GR. In 
Power Supply PP-109/GR, buffer capacitors C23, 
C13, and C2 are shunted across thè secondary 
windings of transformers T3, T2, and Tl, respec- 
tively. The reason for this is that thè values of 
capacitance that woulcl be needecl across thè pri- 
mary winding to accomplisli thè sanie purpose 
would be impracticable. These capacitors are dual 
units arranged in series to provide thè proper 
voltage rating. 

d . The filament supply circuit for thè receiver 
is completed from thè POWER IN connector to 
terminal L of J2 through section D of Si, fuse FI, 
choke L4, ballast tube R31, contacts 7 and 5 of K2, 
and choke L16. 

(1) The battery input filter, E4 and C5, pre- 
vents lif interference from reaching thè 
battery circuit. 

(2) Ballast tube R31 compensates for varia- 
tions of thè input source by changing re- 
sistance as thè voltage varies and thereby 
regulating thè amount of filament 
current. 

(3) The function of thermal relay K2 is de- 
scribecl in paragraph 13 c. Note that 
voltage-clropping resistors R33, R34, and 
R35 are in thè circuit so that there is a 
greater voltage drop across thè heater 
element of thè thermal relay in Power 
Supply PP-109/GR than in Power Sup¬ 
ply PP-112/GR. The higlier voltage is 
necessary because of thè tendency of thè 
relay to open and dose too readily when 
operated from thè lower voltage supply. 

e. The transmitter filament supply circuit ex¬ 
tends through section D of switch Si, through 
fuse FI, and through choke L4. The circuit con- 
tinues over thè normally open contacts (3 and 2) 
of relay 0 1 and extends through parallel ballast 
tubes R24 and R25 to thè normally closed con¬ 
tacts of thermal relay Kl. The 6.3-volt output is 
applied through filter choke L14 to terminal N 
of J2. 

(1) Capacitor C27 is an lf ac ripple filter. 

(2) Choke L14 in combination with capa¬ 
cito!* C28 is an hf noise filter. 

(3) The parallel arrangement of ballast tubes 
R24 and R25 allows for thè relatively 
large amount of transmitter filament 
current suppliecl by thè circuit. Resist- 
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ors R26, R27, and E28 bave functions 
comparable to tìiose of resi sto rs EH 2, RHH, 
R34, and EH5 associateci with thermal 
relay K2. 

/. In thè relay supply circuit, thè vaine of re¬ 
sistor R30 is different from that of thè corres- 
ponding part in Power Supply PP-112/GR. In 
some of thè early models on Orders No. 18651- 
Phila-49, 2143H-Phila-5U, and 1759-Phila-51, thè 
relay supply circuit voltage is taken from terminal 


1 of relay 0 1 (fig. 21). On later models, tliis 
voltage is taken from terminal 7 of relay 0 1 (fig. 
23). TJnlike thè circuit in thè earlier models, this 
connection does not ajiply power to thè receive- 
transmit relavs of thè receiver-transmitter except 
when Si is at TRANS & R EGEI VE. 

(j . The hi 1 ter circuit in thè —27-volt supply in 
thè later models has been rearranged. CH is con- 
nectecl to thè output side of E6 rather than to thè 
input side (fig. 2H). 
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CHAPTER 3 

PREVENTIVE MAINTENANCE 


21. Defmition of Preventive Maintenance 

Preventive maintenance is work performed on 
cquipment (usually wlien thè equipment is not in 
use) to keep it in gooct working order so that 
breakdowns and needless interruptions in Service 
■will be kept to a minimum. Preventive mainte¬ 
nance ditt'ers from troubleshooting and vepair 
since its object is to prevent certain troubles from 
occurring. 

22. General Preventive Maintenance Tech- 

niques 

a. Use No. 000 sandpaper to remove corrosion. 

ò. Use a eloan, dry, lint-free cloth or a dry brush 
for cleaning. 

(1) If necessary, except for electrical con- 
tacts, moisten thè cloth or brush with 
Solvent, Dry Cleaning (SD) ; then wipe 
thè parts dry with a cloth. 

(2) Clean electrical contacts with a cloth 
moistened with carbon tetrachloride ; 
then wipe them dry with a dry cloth. 

Caution: 1. Repeated contact of car¬ 
bon tetrachloride with thè skin or pro- 
longed breathing of thè fumes is danger- 
ous. Make su re that adequate venti la ti on 
is provided. 

Caution: 2. Arc-overs in selenium rec- 
tifiers cause tlie release of poisonous 
fumes and thè cleposit of poisonous sele- 
nium compounds. If arc-overs occur, 
avoid inhaling thè poisonous fumes. 
(They have a putricl odor.) Ventilate 
thè unit and do not handle thè damaged 
rectifier until it has cooled ; then avoid 
direct skin contact with thè damaged 
part. 

c. If available, dry compressed air may be used 
at a line pressure not exceeding 60 pounds per 
square inch (psi) to remove dust from inaccessi- 
ble places; be careful, however, or mechanical 
darnage from thè air blast may resuìt. 

d. For further information on preventive main¬ 
tenance techniques, refer to TB SIG 178. 


23. Use of Preventive Maintenance Form 

( fi g- 7 ) 

a. The decision as to which items on DA Form 
11-239 are applicable to this equipment is a tacti- 
cal decision to be triade in thè case of fìrst echelon 
maintenance by thè communication officer/chief 
or his designated representative, and in thè case 
of second and third echelon maintenance, by thè 
individuai making thè inspection. Instructions 
for thè use of this forni appear on thè reverse side 
of thè form. 

ò. Circled items in figure 7 are partially or 
totally applicable to Power Supplies PP-112/GR 
and PP-109/GR. References in thè item column 
refer to paragraphs in text that contain additional 
maintenance i n f o r m a ti o n. 

24. Performing Preventive Maintenance 

a. Performing Exterior Preventive Mainte¬ 
nance. 

Caution: Tighten screws, bolts, and nuts care- 
fu lly. Fittings ti gli te ned beyond thè pressure 
for which they are design ed will be damaged or 
broken. 

(1) Check for completeness and satisfactory 
condition of thè unit. 

(2) Check snitability of location and instal- 
lation for normal operation. 

(3) Inspect OPERATE switch Si and 
TRANS POWER switch S2 for binding, 
scraping, excessive looseness, and positive 
action. 

(4) Check for normal operation. (Refer to 
TM 11-284, TM 11-286, TM 11-287, TM 
11-291, TM 11-611, or TM 11-642.) 

(5) Inspect case and exposed metal surfaces 
for rust, corrosion, and moisture (fig. 1). 

ò. Performing Interior Preventive Mainte¬ 
nance. 

Caution: Disconnect all power before perform¬ 
ing thè following operations. Upon completion, 
reconnect thè power and check for satisfactory 
operation. 

(1) Inspect thè seating of thè fuses on thè 
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SECOND AND THIRD ECHELON KAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPHENT 

RAOI0 COHHUMICATIOD, DIRECTION FINDINQ, CARRIER, RADAR 


EQUIPWENT NOMENCLATURE 

POWER SUPPLIES PP-I09/GR 8 PP-lia'GF 

equipnent serial no. 

i - 

LEGEHD POR HABIING CONDITIONS: / S*tisf*ctorj; I AdJ aaiment, repaLr or replac<meai reqwlred; (T) Defect correciwd 

NOTB: Sirlke oot ilwtns not applicatile. 


HO 

ITEH 

P 

40. 

ITEH 

il- 

G 

COHPLETENESS ANO GENERAL CONOITION OF EQUIPNENT ("racaJrar, 
Ir.nuillir, carrrinj ex**, mire andeabia, ■ tc rapftonae , 
tiAfi, apar a parta, tachnJcaJ sanila/a and acaaaaoriaa ). 

PAR. 24 a (!) 


a 

ELECTRON TUSIS - INSFECT FOfi LOOSE EhvELOPES, CAP CDNNÉC- 
TORS, CRACr'.ED SCCKETS: InSuFFICIFHT SOCKET SPRIMG TENSIONI 
CLEAH DUST ANO OIRT CAREFULLTJ CHECK LNISSION CP RECEDER 

TIPE TUBES, 24 P. L3J_. 


G 

LOCATION AND ! NSTAL LAT t OH SU1TASLE FOR NORMA L OPERAT ION. 

PAR. 2 4 0 12) 


20 

INSPECT FILM CUT-OUTS FOR LOOSE PARTS, DIRT, M1SALIGNMENT 

AND CORROSIOH. 


3 

CLEAH DIRT And MOISTURE FROM ANTENNA, U1CR0PN0NE, MEADSETS, 
CNESTSETS, KEIS, JACKS, PLUGS, TE LE PH0NE5, CARRT 1 NG BAGS, 
COMPONEKT PANELS. 


?? 

INSPECT FIXED CAPACITORS FOfl.LEAKS, BULGES, AND DISCOLORA- 
T,W ‘ PAR. 24 b (41 


£ 

1NSFECT SEATING OF READ 1 LY ACCESS ID LE "FUICK-OUT" ITENS; 

TjBES, LAMP5, CRTSTALS, FUSE5, COKNECTCRS, VIBRATORS, 

PLUG-IN COLLS ANO RESISTORS. 

PAR, 24 b (!) 


^2 

} INSPECT RELAI ANO CIRCUIT BREAKER ASSEMBLIES FOR LOOSE 

HOUNTINGSj BURHED, PlTTED, C0ftftM£D CONTACTS; MISALIGNMENT 

OF CONTACTS AND SPAINOSI 1 A 5 LF.FI CI E NT SFRING TENSIONI 3IND- 
ING OF PLUNGERS ANONIMO! PAflTS. PAR. 24 b( 2) 

E 

INSPECT CONTROLS FOH B INDIAI, SCRAfLNG, ECCESSIVE LOOSENESS, 
WORN OR CHIPPED GEARS, MISAUSKMENT, POSITIVE ACTIDN, 

PAR. 24 a (3) 


23 

INSPECT VARIABLI CAPACITA FOR, DIRT, MOISTURE, MISALIGN- 
HEHT OF PUTES, ANO L005L NCLSTINGS. 


E 

CHECK FOH HORMAL OPERAT ION, 

PAR. 24 0 (4) 


0 

IHSPECT RESISTORS, OUSHIHGS, ANO INSULATORS, FOR CRACKS, 
CHIPPIHG, B L ISTER INO, D ISCDLORAT 1 OH ANO MOISTURE. 

PAR 24 b [£L 


7 

CLEAN AND TIGHTEN EKTER1M DF COHFONENTS AND CASES, RACK 

ho'jhts, shock mdunts, antenna wcunts, coaxial transhission. 

LINES, WAVE GUIOES..ANO CABLI CGNNECT 10HS . 


3 

A 

INSPECT TERMISALS Of LARO 6 FIXED CAPACITORS AND RESISTORS 

FOR CORROSIOH, DIRT ANO LOOSE COTTACTS.. 

PAR. 24 b (6) 


E 

1 NSPECT CASES, UOUNTINGS, ANTENHAS, TOWERS, ANO EXPDSE0 

META* SURFACES, FOR RU5T, CCRROSION, AND MOISTURE, 

PAR. 24 a (5) 


9 

CLEAH ANO TIGHTEN S*lT£*$, TERMI**L PLOCKS, FLOWERS, 

RELAI CASFS, AND INTEPICRS W‘ CHA5SIS AHD CABIKETS HOT 

READ ILI ACCESSI BUE. _ 

PAR. 24 b (2) 


9 

IHSPECT CORO, CABLE, MIRE, AND SHOCK UOUHTS FCR CUTS, 

0REAKS , FRATINO, DETER 1 ORAT 1 ON, KINKS, AND STRAIH. 


27 

INSPECT TERMINAL B LOCKS FOR LOOSE COHNECT 1DN5, CRACKS 

AND BREAKS. 


10 

INSPECT ANTENNA FOR ECCEHTR IC IT 1ES, CORROSIOH, LOOSE FIT, 
DAMAGED INSULATCRS AND REFLECTORS. 


28 

CHECK SETTINGS OF ADJUSTAB LE RELATS. 


u 

IHSPECT CANVAS ITEMS, LEATHER, AHO CA0LIMG FOR M1L0EW, 

TEARS, AND FRATING. 


29 

LUBRICATE EQUIPHENT IH ACCORDANCE WITH APPLICASI^ 

DEPARTMENT OF THE ARuT LUBRICATION ORDER. 


E 

IHSPECT FOH LOOSENESS OF ACCESS IOLE ITEMS". SWITCHES, KNOBS, 
JACKS, COHHECTOfiS, ELECTfltCAL TRAHSFCRHERS, PQWERSTATS, 
RELAIS, SELSTNS, MOTORS, BLOWERS, CAPACITORS, GENERATORS, 

AND PHOT LIGHT ASSEMBLIES. PAR. 24 b (2) 


30 

IHSPECT GENERATORS, AMPLIDINES, 0INAM0T0fl5, FQR BRUSN WEAR, 
SPfUNG TEHSIOH, ARCING, AND FITTING OF CÙMMUTATOR. 


13 

INSPECT STORAGE BATTER 1 ES FOR DIRT, LOOSE TERMInALS, 

E LECTR OLITE LEVE L AND S PEC 1 F IC GRAVITt, AND DAMAGEO CASES. 


3 1 ' 

CLEAN AND TIGHTEN C0HHECT10NS ANO MOUNTINGS FOR TRANSFORMERS, 
CHOKES, POTEHTIOMETERS, AND RHEOSTATS. 

PAR. 24 b (21 


14' 

CLEAN AIR FILTERS, BRASS NAME PLATES, DIAL AND KETER 

WINDOWS, JEWEL ASSEMBLIES. 


3 

INSPECT TRANSFORMERS, CHOKES, POTENT IOMETESS , ANO 

RHEOSTATS FOR OVERHEAT INC AND 0 1 L-LEAKA4É. 

PAR. 24 b(4 ) 


13 

INSPECT HETEK5 FOfi DAMAGED GLASS ANO CASES. 


33 

BEFORE SHIPPIHG OR STCRING - REMOVE BATTER IES. 


16 

IHSPECT SHELTEfiS AND COVERS FOR ADEQUACI OF WEATttERPROQF 1NG. 


34 

INSPECT CATHCDE RAI TUBES FOR BURNT SCREEH SPOTS. 


17 

CHECK ANTENNA GUY WIRES FOfi LOOSENESS AND PROPER TEHSIOH. 


35 

INSPECT BATTER 1 ES FCR SHORTS AnD OEAD CE LL5. 


U 

CHECK TERMINAL BOX COVERS FOR CRACKS, LiAKS, DAMAGED 
' 6JLSKET5, OIRT AMO GREASE. 



’ PAR. 24a(5) 

i IHSPECT FOR LEAKING WATER PROOF GASKCTS, WORN OR LOOSE PARTS. 


B 

1 mdisture and fuhgiproof. p AR 24 b ( 7 ) 


s 

il IP DEFICIEHCIES HOTED ME HOT CCfiRECTEO DURINO IH3PECTI0N, INDICATE ACTKJW TAKEH FOR CORRECTIOH. 
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CHAPTER 4 


FIELD MAINTENANCE 


Section I. PREREPAIR PROCEDURES 


Note. This chapter contains information for lìelU inain- 
tenance. The umoun t ùf repair tliat cari be performed 
by unita baving flel<l mainteimnre responsibility is llmited 
oniy by thè tools ami lesi equipment a vai lable, and by 
thè skili of ihe repairmetk. 

25. Tools and Cleaning Equipment 

Tools and cleaning- ma te ri a ls needed for repair- 
ing and cleaning thè power supplì es are contai ned 
in Tool Equipment TE-113. 

26. Test Equipment 

a. The following equipment is required for mak- 
ing thè teste described in this chapter: 

1 l)c ammeter (ranges: 0 to 10 and 0 to 20 
amperes), sudi as Multiineter TS 
352/11, or equal. 

1 Electron Tube Test Set TV-7/U. 

1 Electronic Multiineter TS-505/U, or equal. 

1 Fuse, 15 amperes, 25 to 30 volte.* 

1 Fuse, 20 amperes, 25 lo 30 volts.* 

1 On-off s\\ iteli. 

1 Storage battery, 24- or 12-volt (Sig C stock 
No. 3E17), for Power Supply PP- 
112/Glv or PP-109/GJ?, respectively. 

1 Test Equipment IF-9-C. 

1 Test Lencl Set CX-1331/U. 

1 Tube Tester I — 177. 

1 Tube Tester TV-2/U. 

1 Vacuu n otube voi Ime ter, sudi as Electronic 
Multiineter M F-GA P. or equal. 

1 Volta mmeter 1-50. 

Caution; Do not operate thè power supply 
without thè suitable loads. The output cottage 
of thè power supply wlien operateci without out¬ 
put loads is considerably liigher tinnì nornial bc- 
cause of thè type of regalai ioti used in thè unit. 

5. The following table liste thè teehnical man- 
uals for thè test, equipnients in a a bove. 

* A suitable fuse holder is also required. 


Test unit 

Tech nienì inanimi 

Electron Tube Test Set TV-7/P . 

TM 11-5083 

Electronic Multimele? ME— 6 A/li__ _ 

TM 11-5549 

E l ec tro 11 i c M ulti me ter T8-505/ U _. 

TM 11-5511 

M ul ti mete r TS-352/U . 

TM 11-5527 

Tube Tester 1-177 ...__ 

TM 11-2627 

Test Equipment IE-9-C. 

TM 11-5026 


27. Removai of Pluck-Out Parts 

(fìgs. 8 through 12) 

a. Fuseti. All fuses in thè power supply can be 
reached from thè front panel (fig. 3). Unse re w 
thè fase caps at thè top of thè front panel. Re¬ 
movai of thè caps vvill also cause thè fuses to come 
out of tlieir holders, as thè caps are also fuse 
extractors. 

l>. Removing Imenermonproof (Jose. Before thè 
otlier pluck-out parte can be reached, thè immer¬ 
si onproof case (fìg. 1) must be rernoved. Loosen 
thè Dzns fasteners a round thè edges of thè front 
panel. Stand thè unit on thè front panel and lift 
off thè case. Be rarefili not to darnage any wiring 
or componente while removing thè case. Place thè 
pairel-and-chassis assembly on a fiat surf ace so tliat 
thè front panel liangs over thè edge and thè bot¬ 
toni chassis rests on thè surfaee. This precaution 
is necessary to prevent darnage to switches and 
wiring. 

c. Removing ficai Barri era- Ileat barriere, 
wliicli eonsist of flexible sheets of heat-insulating 
material, lieve been .inserted in various locai ìons in 
thè units to protcct wire insulation freni high beat 
sources. This material must usually be rernoved 
wlien thè unit is being disassembled, Imi must be 
replaeed ori reassembly. It is extremely inipor- 
tant for thè operaling lite of thè equipment tliat 
these barriers be in place at all tìmes. 
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Figure 8. Power supplì) PP-112/GR , top of chassis. 


d . Removìng Tubes acuì Thennal Relayn . These 
parts are located at thè top of thè rcar chassis (ligs. 
8 and 9). When removing these parts, be careful 
not to damage thè Socket contacts at thè prongs 
on thè part. 

e. Removing Vibratore. The three vibrators 
used in thè power supply (El, E2, and E3) are 
located on thè bottoni chassis (hg. 10). Tuli thè 
vibratoli from their sockets. Do not rock or jiggle 
thè vibrator in its socket, because this may spread 
thè vibrator socket contacts and damage thè vibra¬ 
tor. Use a straight upward pulì. If necessary, 
pry thè vibrator out of thè socket with a screw- 
driver. Be careful not to damage thè socket; do 
not spread thè vibrator-retaining spring clip or 
break thè rubber seal at thè base of thè vibrator. 
When thè vibrator is free from its socket, remove 
it by tilting it toward thè side of thè unii. 

f. Removìng Electrolytic Capadtors. 

(1) The two large plug-in type electrolytic 
capaci tors, C27 and C30, are held in place 


by spring clips on a bracket attached to 
thè rigiit side of thè front chassis assem- 
bly (ligs. 11 and 12). Remove thè screws 
that hold thè bracket and spring-clip as- 
seni bly in place. Save thè screws and as- 
sociated washers; they will be needed for 
reassembly. Remove thè bracket and 
spring-clip assembly. Remove thè elec¬ 
trolytic capaci tors by a straight pulì (fiat¬ 
erai or upward, depending on thè position 
of thè power supply unit). Do not rock 
or jiggle thè capacitare in their sockets; 
thè capaci tors or socket prongs may be 
damaged. 

(2) Remove electrolytic capaci tors C3, C9, 
CIO, C14, and C25 from thè top front 
chassis (figs. 8 and 9). Observe thè pre- 
cautions noted in (1) above. Roti ce that 
electrolytic capacitor Cl7 is not a plug-in 
part. 
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l'iyure 9. Power supply PP-J09/QU , /o/> o/ chassis. 


28. Disassembly for Inspection and 
Cleaning 

(fig- 13 ) 

Generai. Save all screws and washers re¬ 
ni oved during tlie following disassembly proce¬ 
dure;. they will be needed for reassembly of tlie 
unit. Place thè screws in their originai holes; 
ibis will prevent tlieni from being lost and will 
serve as a reminder as to where they belong. 

ò. Panel . Place thè unit, less case and pluck- 
out parts, on thè edge of a fiat surface, so that thè 
front panel hangs over thè edge of thè surface and 
thè bottoni chassis rests on thè surface. Proceed 
as follows : 

(1) Remove thè eiglit screws and shakeproof 
wasliers that hold thè panel to thè inaili 
chassis asseuibly. 

(2) Carefully pulì thè panel away from thè 
chassis as far as thè cable wiring will 
permit. Do not loosen any of thè sol- 
dered coimect ions. Do not place un due 


st rai il on t hè cable. Handle switch as¬ 
sembli es only wlien necessary. 

(8) Rest thè panel on thè surface; do not 
strain thè cable wires. 

Caution : Wlien thè front panel has 
been loosened, be carefui not to pulì on thè 
wires or to otherwise clamage anv of thè 
exposed parts or wiring. Do not pulì on 
thè panel while thè chassis is being dis- 
assembled or moved about. 
e. Bottoni Chassis. To disengage thè bottoni 
chassis, proceed as follows : 

(1) Turn thè unii upside down. Facing thè 
rear of thè power supply unit, remove thè 
screws at each end of thè rail in thè upper 
left corner of thè unit, and remove thè 
rad (fig. 11). 

(2) Place thè unit on its side, so that thè 
vibrator slielf is uppennost; thè rear 
piate is to thè righi, and thè front panel 
is to thè left (fig. 11). 
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Figure 10. l'otrcr xvpply i*l* i 12/GR, rUfht nidi 1 rirtr. 
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(3) Remo ve thè t.li ree hexagonal-head screws 
that fasten thè transformer and huller 
capacito!* molili ti ri g b racket to thè front 
of thè assembly. 

(4) Remove thè live flat-head screws that 
hold thè bottoni chassis to thè rem* piate. 

(5) TIìe bottoni chassis assembly can now be 
disengaged from thè upper chassis and 
rear piate assembly. Dilli thè bottoni 
chassis away from thè resi of thè unii:. 
Do not loosen any sniderei! con noeti ons or 
place lincine strain on thè two connect il ig¬ 
ea 1)1 es. 

(1 . V p per ( ' h in A re e/n i h ìy. A f te r thè di sa s- 
sembly procedure (described in b a bove) has been 
accolli pii shed, thè u[)per chassis assembly can be 
moved away from thè bottoni chassis. Turo thè 
assembli* to ex pose thè wiring on thè Socket termi- 
nals ( Hg*. 13). 


29. Inspection 

After thè unii: has been disassernbled (pars, 27 
and 28), inspecf all parts and wiring. Inspect 
thè unit thoroughly for any abnonnal conditions. 
If any are found, determine thè cause of sudi 
conditions and remedy thè defeets before pro- 
ceeding with troubleshooting and otlier tests ( pars. 
32 through 38). Repair instructions are in nara- 
graplis 39 through 41. 

a. Chassis. Examine thè chassis for bent or 
broken platcs, detective welds or rivets, dirt. cor- 
rosion, or otlier defeets. 

h. Wiring. Examine thè unit for loose, de¬ 
fedi ve, or broken wiring. Look for cliarring, 
loose con ned i ons, breaks in thè insili a tion, or 
otlier damage. Examine especia 1 ly thè 1 ugs on the 
sockets for capacitors, vibrators, and tubes, and 
on transformers, chokes, switches, and connectors. 

c. Mounfiny II arde care. Examine all mits, 
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Figure 11. Power supply PP-112/GR , bottoni vieto. 


bolts, and other mounting hardware on thè chassis 
to make sure that they are not loose. Loose 
mounting hardware may cause intermitteut noises 
in thè set that is operateci from thè power supply. 

d. Sockets. Inspect tube, vibra tor, and electro- 
ly tic capa ci tor sockets for broken or excessively 
spread contacts. Examine thè coutacts for cor- 
rosion, dirt, and grease. Check Socket mounting 
hardware to make sure that thè sockets are secured 
hmly to thè chassis. Check thè conciition of all 
wiring to thè sockets. 

e. Piu (fu and Connectors. Examine- pfugs and 
connectors for iniproper contact tension, loose 
mounting hardware, and corrosimi. Check wir¬ 
ing to thè connectors for improper connection, 
breaks, and damage to insulation. In some units 
thè panel connectors at thè rear of thè front panel 
are packed with a silicone grease and covered with 
rubber caps. Do not remove thè caps or disturb 


thè grease pack unless there is good reason to be- 
lieve that thè connector is damaged or unless it is 
necessary to repair a wire connection to thè con¬ 
nector terminal. 

/. Capacitors . Examine capaeitors for dis- 
coloration, leaks, bulges, dirt, loose mounting, and 
loose connections. Check for swelling or leaky 
electrolytic capacitors. Melted or oozing wax or 
other clielectric is a sign of damage to thè park 
Such capacitors should be removed for an electri¬ 
cali check and replaced with good ones. Metal- 
encased capacitors should be cleaned and thè 
mounting hardware should be tightened. 

g. Resistor s . Examine resistors for blistering, 
discolorati on, or other signs of overheating. In- 
spect leads and all other connections for corro¬ 
sion, dirt, dust, looseness, and broken or trailing 
strands in thè connecting wires. Discoloration 
of a resistor usually indicates that it has been 


325538 ° 55 
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Figure 12. Power supply PP-109/GR , bottoni view. 


overheated or operateti under overload; this indi- 
cates a defect in another component. (Power re¬ 
sistor raay discolor because of thè heating of thè 
fungicida! lacquer; this does not indicate a detec¬ 
tive resistor.) Do not wiggle resistor tliat have 
pigtail connectioiis. These connections may break 
at thè poiut of entry iato thè body of thè resistor 
and thus make thè resistor use le ss. 

h. TransferPiers and Chohes. Leakage of pot- 
ting compound from chokes and transformers 
usuaily indicates a short-circuited or overloaded 
coil winding and possibly a detective resistor or 
capacitor. 

i. Relay. Por later models, which contain a 
herraetically sealed relay (O 1), thè examination 
is limited to continuity checks (par. 37). For 
early models, examine thè relay for detective, 
dirty, and broken contacts. Check contact ten- 


sion and note whether relay contacts are properly 
ni a de. Check for broken connecting leads. 

j. Fuse Holdcvs . Check fuse holders and fuse 
caps for signs of burning, charring, or corrosimi, 
and for poor contact with thè fuse. A burned- 
out fuse is usuai ly a sign of f allure in another 
part of thè circuit. When a fuse in one of thè 
tour ni ai n circuit branches is found to be burned 
out, thè trouble is automaticaììy localized to that 
pavticular branch ; thè lv filament and relay sup- 
plies, thè 85-volt supply, thè 150-volt supply, or 
thè 450-volt supply. 

k. tip-ring Clips. Check for tension and break- 
age. 

l. Switclies. Operate thè switches on thè front 
panel to each of their operatili# positions to de¬ 
termine that tliey work easily with no searching 
for contacts. Examine switch contacts for cor¬ 
rosion, improper contact, and dirt. 
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Figure 13. Power supply PP-112/GR, disassemhlcd vieto. 


30. Clearing 

a. Diri or corrosion will interfere with electri- 
cal conti nuity and mediali ical etile ieney of thè 
parts of thè unii by causing cireuits to be shorted 
or insula ted, or by causing switches to be jammed. 
For these reasons, it is important to cleali all party 
of thè chassis and panel carefully and thoroughly. 


h. Cleaning means thè removai of dust, grease, 
rust, corrosion, moisture, wax, and soot. No set 
nielli od e a n be given for removai of diri beeause of 
thè many ways and places in which it cali collect. 
Cleaning sliould be done with a lintless clotli, fine 
(No. 000) sandpaper, crocus clotli, or a soft brusii. 
In more difficult cases, carefully clean thè affé et ed 
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parts with. thè sharp edge of a screwdriver. Dust 
and grease can usuaily be removed with a cloth 
or brush moistened with solvent ( SD). Never use 
gasoline for cleaning. Use extra care in cleaning 
spots that are difficult to reach or parts that are 
delicate, to avoid darnage to wiring or parts. 
Where it is necessary to remove portions of thè 
moistureproof-fungiproof coating to clean a part 
properly, refinishing is essentiaL Refinishing in- 
format ion is gìven in paragraph 43 and in TM 
9-2851. * ' 

c. Use an air hose, if available, to blow out dust 
and lint from thè chassis. Make sure, however, 
that no oil or water is carri od along with thè air 
stream, and that thè air stream is controlled so 
that darnage to small resistors and capacitors does 
not result. Always direct thè first blast of air 
toward thè floor to clear moisture from thè hose. 

d. Clean cases of all capacitors, contact pins on 
electrolytic capacitors, and dirty or corroded con- 
nections. A dry cloth usually will do thè job. If 
thè dirt is hard to remove, moisten thè cloth with 
solvent (SD). 

e . Remove loose dirt from resistors with a small 
brush. 

/. Clean dirty or corroded Socket and switch 
contacts. Clean vibrator and capacitor spring 
clips. Use fine sandpaper or crocus cloth to re¬ 
move corrosion, oxidation, or dirt. 

g. Use a relay burnisher to clean pitted or cor¬ 
roded contacts on thè opemtype relay. Use car- 
bon tetrachloricle to remove all dirt and dust parti- 
cles from thè contacts. Wipe up moisture with a 
dry, clean, liutiess cloth. While cleaning thè re¬ 
lay, be rarefili not to darnage or distort thè 
contacts. 

31. Inspecting and Cleaning Pluck-Out Parts 

a. Inspect thè vibrator shells for discolora ti on 
caused by overheating, and inspeci thè bases for 
dirty or loose pins. If thè vibrator is in bad con¬ 
ditori, check it as described in paragraph 32a. 


If it is defective, discard it and substitute a vibra¬ 
tor known to be in good condition. Inspect thè 
electrolytic capacitors for corrosion, and bulging. 
If any of these condìtions are observed, test as 
described in paragraph 32 b. If a capacitor is de¬ 
fective, substitute an electrolytic capacitor known 
to be in good condition. Clean thè base pins of 
thè vibrators and electrolytic capacitors by 
rubbing them lightly with line crocus cloth; then 
dust them with a small, clean brush. Clean thè 
base, shell, and pins with a clean, lint-free cloth 
moistened with solvent (SD). Dry them in an 
air draft. 

b. Inspect glass and metal envelopes of tubes, 
thermal relays, ballast tubes, and voltage regu- 
lators for dirt and corrosion. Replace any of 
these items that bave loose envelopes. Inspect thè 
bases and pins of these items for darnage. Clean 
dirty and corroded pins; use fine sandpaper to 
remove corrosion, oxidation, and dirt; then wipe 
off moisture with a clean, dry cloth. 

c . Clean fuse ends and clips with fine sandpaper. 
Wipe them with a clean cloth. 

32. Testing Pluck-Out Parts 

The tests for thè pluck-out parts (a through g 
below) requi re thè use of an ohmmeter. These 
tests are continuity checks and they do not test 
thè part for actual performance. Substitution of 
thè part in a set known to be operating properly 
is a more reliable test procedure. However, this 
substitution test should not be attempted if con¬ 
tinuity checks indicate a faulty part. Fot* recti- 
fi er tubes, ballast tubes, and voltage regulators, 
use a suitable tube checkei* to test thè part for 
proper fune!ioning. 

a. Vibrators . Use an ohmmeter to test eacli vi¬ 
brator for normal electrical continuity, as shown 
in thè eh art below. The vibrators should never 
be open ed for testing ; they are hevmetically sealed 
in their shells. 



24-volt vibrator (power supply PP-112/GR) 

6-volt vibrator (power supply PP-109/OH) 

PÌD3 

Series-drive 

(obms) 

Shunt-drive 

(ohms) 

Series-drive 

(ohrns) 

Shunt-drive 

(obms) 

4 and 7 

480 to 540 

Infinitv 

12 _ 

Infinity. 

3 and 7 

Infinity. 

do 

do 

Infinity . . 

40. 

1 and 7 

480 to 540 . . . 

.. do. . __ 

Infinity. 

2 and 7. _ 

.do.. . 

Infinity .. 

do. _ .... 

Do. 

5 and 7. ...... 

do. 

.do 

do. ... _ 

Do. 

6 and 7. ..... 

. Ho 

__„do_--—_ 

do 

Do. 
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ì >. Elee troly tic Gapacitors . B ef ore m alci ng a ny 
measurements or repeating a measurement, dis- 
charge thè capacitor by shorting thè positive and 
negative terminate. 

(1) The plug-in electrolytic capacitors can be 
test ed by using an ohmmeter. For test- 
ing thè capacitors that bave a hv rating 
(C9, CIO, C14, and 025), use thè high- 
resistance scale (at least 5 megohms) of 
thè ohmmeter. For lv capacitors (C3, 
C27, and 030), use thè 50,000-ohm rango 
of thè ohmmeter. Test each sertion of 
dual electrolytic capacitors separately. 

(2) Connect thè positive lead of thè ohm¬ 
meter to thè positive terminal of thè ca¬ 
pacitor. Connect thè negative lead of 
thè meter to thè negative terminal of thè 
capacitor. The ohmmeter should first 


indicate a very low vaine of resistance. 
The pointer then should move toward 
thè high-resistance readings on thè scale. 

(3) The final resistance reacling should be 
about 1 megohm for hv capacitors C9, 
CIO, C1 -1, and 025 and about 15,000 ohms 
for each section of lv capacitors C3, C27, 
and C30. 

(4) If thè fin al reading for either section of 
thè hv capacitors ìs less than 250,000 
ohms, thè part is pvobablv defect.ive and 
should be replaced. If thè final resist¬ 
ance reading for anv lv capacitor is less 
than 15,000 ohms, thè capacitor is fauìty 
and should be replaced. The measure¬ 
ment data is summamed in thè following 
chart : 


Circuit Symbol 

Capaci ty 
0*1) 

Voltage 

Ohmmeter rangc 

Terminal connection 

Minimum 

reading 

(ohms) 

rating 

(volts) 

Positi ve 

Negative 

C9, CIO, C14: 

Section A_ .... 

35 

350 

5 megohms .- 

3 

1 

250, 000 

Section B 

35 

350 

5 megohms. — 

5 

1 

250, 000 

C25 : 




Section A _ 

45 

300 

5 megohms-. 

3 

1 

250, 000 

Section B ... 

45 

300 

5 megohms. 

5 

1 

250, 000 

C3_ 

500 

50 

50, 000 ohms 

5 

1 

15, 000 

C27, C30.. 

2, 000 

1 

15 

50, 000 ohms__- _ 

5 

1 

15, 000 


c. The rm al R e l ays {K / a/al /CO). Use a n ohm¬ 
meter to check contiliuity as follows: 

Meter frodimi 

Pi Ufi (ohms ) 

f> and 7____—__- n 

2 ami 3___—.-- 28 

(I. Ballast Tube*. An ohmmeter connect ed bc- 
1 ween pins 2 and 7 of thè ballast tube should show 
a conti n ui tv reading. The net uni resistance is 
very simili and depends on thè current through 
thè tube. 

e. Voltage Regulatov Tuòes. Use an ohmmeter 
to malve thè following measurements. An emis¬ 
sioni check can be obtained with a tube checker. 

Pina Reading 


4 





2 a ad B_ _ _ Infinity 

/. Rectìfer Tvhes. Use a tube checker capable 
of measuring type 1007 rectifier tubes to check 


(ubes VI and V2. If this is not possitele, use an 
ohmmeter to make thè following conti uni ty 


cliecks: 

Pins Reading 

1 and shed _ ____ () 

7 and 8---,-.- 0 

3 and 7 _ _.__Infinity 

5 and 7. - ---- Infinity 


g. Fiasex. Use an olmi meter to check thè fuses 
for contiuuity (par. 9). 

33. Reassembly 

TI io arrangement of Power Supplies PP- 
109 /ItE and PP-112/GR is sudi that even though 
thè units are disassembled as descvibed in thè 
preceding paragraphs, el edificai con ti mi ity exists 
between all parts of thè unit. Because of thè com- 
plexity of thè medianica I arrangement, thè unit 
shoulcl be left unassembled for thè tests and re- 
pai rs that are clescribed in thè following sections. 
The troubleshooting procedure^ (pars. 34 through 
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38) and thè repair procednres (pars. 39 and 40) 
are based on thè assumption that thè units are in a 
disassembled condition. Do not reassemble thè 

Section II. FIELD 

Warning: When servicing Power Supply PP- 
109/GR or P1M12/GR, be extremely earefui be- 
cause high voltages are exposed. Always turn thè 
OPERATE switch, SI, to thè OFF position be- 
fore making resistance meaBur e mente, or before 
touching parts or wiring in thè unit. Even witli 
thè power source disconnected from thè unit, po- 
tentials as high as 600 votts can stili be present 
across capacitors, particularly thè electrolylic ca- 
pacitors. Fetore touching any part or repairing 
thè unit when thè voltage is sliut off, short thè part 
to ground. Alien making voltage measnrements 
on exposed parts or terminals, use heavily insu- 
lated test probes. Keep oue hancl in your pocket. 
Never connect thè battery to thè power supply 
unless suitable output loads are connected across 
each pair of output terminals (hg. 15). 

34. Troubleshooting Procedures 

The test procedures for locating tmuble in thè 
power supply are outlined in thè following steps : 

a. Resistance Checks. Resistance measure- 
ments are made to locate short circuits which may 
damage thè battery or equipment when power 
is applied (par. 35). 

1), Operational Checks. Measnrements of thè 
input voltage, thè battery enrrent drain in thè in¬ 
put circuìt, and thè voltage delivered in thè output 
circuits are macie as a rapid check of thè operating 
couclitions of thè power supply (pai 1 . 36). 

c. Resistance Mmsuremcnts. —These tests are 
made to locate faults or detective components and 
wiring (par. 37). 

cl. Voltage Measurewerits. Voltage measure- 
ments (par. 38) at signihcant points in thè circuit 
may clisclose faults not observed clnring previous 
tests. 

35. Resistance Checks 

Restore goocl fnses to thè proper fuse holders 
on thè panel, replace thè fuse caps, and using Elec¬ 
tronic Multi mieter TS-505/U, make thè resistance 
measnrements lìsted in a through c below. To 
make these measnrements, it is assumer! that thè 
otlier pluck-out parts are not in their sockets, 
that thè unit has not yet been reassembled, and that 


unit unti] all thè required results are obtained 
after making thè checks and Decessary repairs. 
The reassembly procedure is in paragraph 41. 

TROUBLESHOOTING 

all external cables have been disconnected. Use 
an ohmmeter range suitable for thè particular re¬ 
sistance reading to be obtained. 

a. Make thè measnrements indicateci in ligure 14. 
The readings at POWER IN connector J1 should 
be taken for all three positions of OPERATE 
switch Si. The readings at POWER OUT con¬ 
nector J2 should be taken for both positions of 
TRANS POWER switch S2. Relay O 1 should 
be operateci manually in filose models that liave 
an open-type relay. For otlier models, follow thè 
clirections given in ligure 14. The readings shown 
in figure 14 should be obtained. 

ò. Make thè measnrements indicateci in thè fol¬ 
lowing table. All measurements are macie to 
ground. 


Terminal 

Oli [Kil t 

Typìcal readiflg 
(ohmsì 

Test conditions 

P 

J2 

22,500 

S2 in LOW position. 

P 

.J2 

31,500-. 

S2 in LOW position. 

P 

J2 

18,650 

S2 in PIIGH position. 

P 

J2 

24,000 

S2 in HIGH position. 

8 

TJ 

Infinity P.. 

S2 in PIIGH position. 

5 

TI 

Infinity—__ 

S2 in PIIGH position. 

7 

T3 

24, 000 . 

S2 in HIGP1 position. 

5 

T3 

, Infinity_ 

82 in HIGH position. 


3 Thi,s refulhig is 4,000 lo 50,000 oli tris on ni od olà tlìftt ooiUain roc ti fi or ORI. 
OoniH'ct thè negative lo.ad nf thè ohiimiPtiM - to (ho chassis for Uiis mcasure- 

IllCIlt . 


e. Do not apply power to thè unit until thè tests 
(a and b a bove) have been .made and until thè 
indieated readings are obtained. Incorrect read¬ 
ings may indicate a shorted or leaky capacitor, or 
a wire or a lug shorted to thè chassis. Check each 
capacitor in thè atfeeted circuit section for leakage 
or a short, and replace if necessary. Check wires 
and lugs mi componeut parts, particularly on 
switches. Repair if necessary. Refer to thè 
schema tic diagrams (figs. 20 through 24). 

36. Operational Tests and Procedures 

a. The operational checks described in this 
paragraph are designed to determine Avhether thè 
power supply clelivers thè proper output voltages 
and draws thè required aniount of current from 
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notes: 

1. CONNECTORS VIEWED FROM WIRING SIDE. 

2. ALL MEASUREMENTS MADE TO CHASSIS. 

3. RESISTANCE DATA APPLY FOR ALL POSITIONS OF 
OPERATE SW1TCH S-l AND TRANS POWER SWITCH S-2. 

4. MEASUREMENTS ON J-2 TAKEN WITH RELAY O-l OPERATED. 

FOR MODELS HAVING SEALED RELAY, CONNECT JUMPERS WHERE INDICATED. 

5. FOR VALUES NOT GIVEN, SEE TEXT. 

6. ALL PLUCK-OUT PART ARE REMOVED FOR THESE MEASUREMENTS. 

7. FOR MODELS WHICH CONTAIN RECTIFIER CR-I.THIS READING WILL BE FROM 
4,000 TO 50,000 OHMS. 

TM 5036-23 


F ifì u V- c 1 //. ììes i tt (ance Ics ts a t romice (or s ,} / a n d J2. 


thè Storage battery, when loads sinudating aetual 
operating conclitions are connected across thè out¬ 
put terminals. The tests are macie for thè vari- 
ous conditions under which thè miit may be oper¬ 
ateci, namely, for each position of switch S2 and 
for thè RECE1VE or TRANS & RECEIVE posi¬ 
tion of switch Si. Based upon thè results of these 
measurements, thè tronble in thè power supphes 
may be seetiomilized dirèctly to one of thè circuit 
sections. Refer to thè dota il ed checks described 
in ])aragraphs d7 and db to trace (he fault to a 
speci tic part within thè parti e alar circuit section. 

ò. Refer to thè operational test setup shown in 
ligure 15 and proceed as directed in (1) through 
(8) below; use thè test equipinent 1 istori in para- 
graph 26. Inserì all ])lug-in parts. 

(1) Select a Storage battery having thè re- 
quired voltage ( 12 and 24 volts for Tower 
Supplies TT-109/GR and PP-112/GR, 
respectively ). Turn switch Si to thè 
OFF position. 

(2) Connect thè negative battery lead to pin 
C of connector Jl. 

(d) Connect thè positive battery lead in series 


with thè fuse and thè ammeter to pin B 
of Jl. The rating of thè fuse, thè am¬ 
meter scale, and thè battery voltage to be 
riseci shoidd be as listed below. (Use 
Multimeter TS-d52/U, Voltammeter 
1-50, or an ammeter with equivalent 
ranges.) 


Tower supply 

Nomina! 

battery 

voltale 

Fase rating 
{umperes) 

MI me ter 
rango 
(volts) 

M 2 meter 
rango 
(amperes) 

1T-109/GR 

Pl’-J .1 2/GIì. 

1 2 . 0 
25. 2 

20 

15 

0 to 20 

0 to 50 

0 to 20 
0 to 15 


(4) Connect a strap between terminalsE and 
I) of J2. 

(5) Connect a sìngle-pole, single-throw 
(SPST) switch between terminals K and 
I) of J2. 

(6) Connect a load resistor between terminal 
I) and thè other terminals of J2, as indi¬ 
cateci in ligure 15. Be su re that correct 
load resistors are connected for thè par- 
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ticular condition of operatimi. The 
necessary resistors are contained in Test 
Eqnipnient 1E-9-C. A properly louded 
and aligned Eeceiver-Transmitter RT- 

66/GEC, RT-67/GEC, or ET- WG KG 
may be used in place ot thè load resistors. 

(7) Tura switch Si to thè RECE 1 VE posi- 
tion, and tura switch S2 to thè HIGH 
posìtion. Using Electronic Multimeter 
TS-505/TT measure thè input and out¬ 
put voltages across each of thè load re¬ 
sistors as indicated by meters Mi and MS 
in figure 15. Ai so note thè ammeter 
reading. The required readings are 
shown in thè charts below. Eor this 
check, keep thè switch between terminala 
K and T) of .T2 open. 


Power supply 

M1 Input (volta) 

M2 input (ampere;;; 

M illumini 

Maximum 

Minimum 

Maximum 

PP-109/GR _ 

PP-112/GR- 

12. 4 
24. 8 

12. 8 
25. 6 

2. 05 

1. 40 

2. 55 
1. 60 


Power SupplÌBS PP-109/GR and PP-112/GR 


Terminals on J2 

M3 output (volts) 

Minimum 

Maximum 

A i ___ 

1 5. 2 

78 

i 6. 0 

92 

B __ 






5. 9 
96 

6. 7 
114 

M -- -- _ -- 












iThis voltage ir presenti only on some oarly mndels on Ordcrs No. 18651- 
PhOa-49, 21433- Filila 50, and 1759-Pbiia r.I Oig-. 20 mid 21). 


(8) Tarn, switch Si to thè TRANS & ER¬ 
OE I VE position and tura switch S2 to 
thè H1GII position. Close thè switch 
between terminals K and D of J2. Meas¬ 
ure thè input current, thè input voltage, 
and thè output voltage across each of thè 
load resistors. The required readings 
are shown in thè following charts : 


Power supply 

MI input (volts) 

MI input (amperes) 

Minimum 

Maximum 

Minimum 

Maximum 

PP-109/GR 
PP-112/GR - ... 

12. 4 
24, 8 

12. 8 
25. 6 

10. 5 

6. 3 

13. 2 
8. 0 



Power Supplics PP-109/GR and PP-112/GR 


Terminals on J2 

M3 output (volts) 

Minimum 

Maximum 


5. 2 

6. 0 

li _ 


78 

92 


138 

161 

V 

215 

285 

1, . 

M 

\ 


5. 9 

6. 7 


90 

100 


5. 9 

6. 7 

V - - 

415 

485 

]{ _ _ 

— 23 

-31 


! 



(9) Keep switch Si in thè TRANS & RE¬ 
CIDIVE position and set switch S2 in thè 
LOW position. Close thè switch between 
terminals K ancl D of J2. The correct 
readings are shown in thè following 
charts : 


Power supply 

MI input (volts) 

M2 input (amperes) 

Minimum 

Maximum 

Minimum 

Maximum 

PP-L09/GR— 

12. 4 

12. 8 

5. 7 

7. l 

PP-112/GR 

24. 8 

25. 6 

3. 9 

4. 9 


Power Supplì® PP-109/GR and PP-112/OR 


Terminals on J2 

M3 output (volts) 

Minimum 

Maximum 

\ ______ 

5. 2 

6. 0 

B __ - 

75 

105 

c _____ _ 

75 

105 

F _ __ _ 

90 

130 

F _ _ 

5. 9 

6. 7 

ivr 

75 

105 

\ 

5. 9 

6. 7 


170 

230 

u __ ... _ 

0 

0 
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BAT. 


notes: 

1. CONNECTORS VIEWED FROM FRONT 
PANEL. 

2. ALL RESISTOR VALUES ARE IN OHMS(i5%). 
*WHEN SWITCH S-l IS IN RECE I VE 

POSITION.THIS VALUE IS 1,680. 


TM 5036-24 


Operai fonai test setup. 


c. When thè required readings are obtained, 
proceed with thè aclditional tests described in 
paragraph 45. If thè required readings are not 
obtained, proceed with thè detailed trouble-locali- 
zation checks described in paragraphs 37 and 38. 

37. Resistance Measurements 

These checks are intended to locate thè detec¬ 
tive components or wiring responsible for thè f all¬ 
ure to meet thè requirements given in paragraph 
36. For these checks, disconnect thè battery and 
all external connections from connector J2. Use 
Electronic Multimeter TS-505/U or equivalent. 
The test points, thè required readings, and thè 
probable cause of trouble if thè readings are in- 
correct, are listed in thè chart below. Eeplace 
auy component found to be defective. The loca¬ 
tion of all components is shown in figures 8 
through 13 and figure 16. When connecting test 
leads across electrolytic capacitors, observe thè 
correct polarity. Eeplace any components re- 
inoved during tests after such checks are com- 
pleted. If no test conditions are given in thè test 
condition column (a through g below), thè switch 
setting and relay conditions are immaterial. 



a. Receiver Filament Supply Circuit. If in- 
correct voltage or no output voltage is measured 
at terminal L of J2, make thè measurements shown 
below. In Power Supply PP-112/GE, remove 
E31, K2, and E40 from their sockets. 
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Point of measurement 

Test condltion 

Normal readìng (ohms) 

Probable trouble 

PP-109/GR 

PP-112/GR 

Term. B on Jl to terni. 2 on 
R40 (or R31) socket. 

Term. 7 on R40 to terni. 2 on 
R31 socket. 

Term. 7 on R31 socket to 
terra. L on J2. 

Term. L on J2 to terra. D on J2 
Term. L on J2 to term. D on J2 

SI on RECEIVE__ 

0 _ 

9. 

0 

Detective Si, Fi, L4, or R39 
(in PP-112/GR only). 
Detective wire. 

Detective R32 or Ll6. 
Detective K2 or wiring. 
Detective wiring, C30, or C31. 
Detective K2, R33, R34, R35, 
or wiring. 

K2 plugged in_ 

| 16 . . 
lo 

Infinity _ 

32_ 

16 

0 _ 

Infinity _ _ 
32, _ 

K2‘ plugged in_ _ 


b. Trwismitter Filament Supply Circuit. If 
mcorrect voltage or no output voltage is measured 
at terminal IST of J2, make thè measurements shown 


below. For these measurements, remove thermal 
relay K1 from its socket. 




Normal readìng (ohms) 

Probable trouble 

Pomi of ni6£tsurccD6Dt 

Test conditimi 

PP-109/OR 

PP-l 12/GR 

Term. N on J2 to terra. 5 on 
K1 socket. 

- -... 

0. 

0 

Detective Ll4. 

Term. N on J2 to terra. D on J2 

. 

Infinity- _ 

Infinity_ 

Detective C27 or C28. 

Terra. N on J2 to term. D on J2 

141 in socket, ballast 
tubes reraoved. 

32 

32__ . . 

Detective C27, C28, or wiring. 

Terra. 5 to 7 on K1 socket_ 


16 

16 _ 

Detective R26. 

Terra. B on Jl to terra. 7 on 
K1 socket. 

Relay 0 1 manually oper- 
ated. 1 Ballast tubes in 
sockets. Si on RE- 
CEIVE. 

1 _ _ 

5_ 

Detective Si, FI, L4, or ballast 
tube stocket wiring, or R36 
(in PP-l 12/GR only), 

Terra. B on Jl to terra. 7 on K1 
socket. 

Ballast tubes in sockets. 

0 1 open. R31 re¬ 
raoved. Si on RE- 
CEIVE. 

Infinity_ 

Infinity_ 

i 

Shorted contacts of 0 1. 


> For thè models that use a scaled-type relay 0 1 T place a jumper betvveen terminate 2 and 3 of 0 1. 


c. Relay Circuit . If relay 0 1 fails to operate 
when terminal K of J2 is grounded, or operates 
when terminal K of J2 is not grounded externally 


(This would cause mcorrect voltages at termi nals 
N, C, F, P, and R of J2.), make thè following 
measurements : 


Pomi of measurement 


Normal readìng (ohms) 

Probable trouble 

Test condltion 

PP-109/GR 

PP-l 12/GR 

Terra. B on Jl to term. K on 
J2. 

SI on RECEIVE____ 

63 

285 

Detective Si, FI, L4, coil of 
0 1, or LlO. 


d. Relay Supply Circuit. If incorrect voltage J2, make thè following measurements: 
or no output voltage is measured at terminal A of 
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Foint of measurement 

Test eondition 

Normal readlng (ohms) 

Probable trouble 

PP-109/GR 

FP-112/GR 

Terra. A of J2 to term. B of 
J1 (on sorae of thè early 
models produced on Orders 
No. 18651-Phila-49, 21433- 
Phila-50, and 1759-Phila- 
51). 

SI on RECEIVE_ 

16 

45 

Defective L15, R30, L4, FI, 
or SI. 

Terra. A of J2 to term. 7 of 
relay 0 1 (on all models ex- 
cept some of thè early models 
on Orders No. 18651-PhiIa- 
49, 21433-Phi la-50, and 

1759-Phila-51). 

SI on RECEIVE_ 

16 

45 

Detective L15 or R30 

Term. A of J2 to terra. B of Jl 
(on all models). 

SI on TRANS AND 
RECEIVE. 

16 

45 

Detective Si. 


e,. 85-Volt Supply Circuit. Make thè measure- For these measurements, remove vibrator ES from 
ments shown below if incorrect voltage or no out- its Socket, 
put voltage is measured at terminal B or M of J2. 


Folni of measurernent 

Test, eondition 

Norma! reading (ohms) 

Probable trouble 

PP-109/GR 

PP-112/GR 

Term. B to C on Jl 

SI on RECEIVE. R31 

Infìnity_ 

Infìnity_ 

Detective C6, C18, C20 or C22. 


removed. 




Term. B on Jl to term. 1 on 

Si on RECEIVE 

Less than 1 _ 

2.7- - h._ 

Detective Si, F2, L5, R19, or 

X10. 




T3. 

Term. B on Jl to term. 1 on 

Si on TRANS and RE¬ 

Less than 1 

2.7_ 

Detective Si or wiring on Si. 

XlO. 

CEIVE. 




Term. B on Jl to term. 6 on 

SI on TRANS and RE¬ 

Less than 1 

2.7_ 

Detective T3. 

X10. 

CEIVE. 




Term. B on Jl to terra. 4 on 


20_ 

0. 

Detective wiring, or R18 (in 

X10. 




PP-109/GR only). 

Term. B on Jl to term. 3 on 


51_ 

Infìnity.. . 

Detective wiring, or R20 (in 

X10. 




PP-109/GR only). 

Term B on J2 to term. 5 on 


140.. 

140_ 

Detective L13 or R23. 

X17. 





Term. 5 on X17 to term. 5 on 

S2 on HIGH. 0 1 not 

660. 

660. 

Detective Ll2, R21, R22, S2 

T3. 

operated. 



O 1 contacts, or T3. 

Term. 5 on XI7 to term. 5 on 

0 1 raanually operated. 1 

160. _ 

160-.- 

Detective O l, 2 L12, or S2 con¬ 

T3. 

S2 on low. 



tacts. 

Tprm ^ fo 2 on 10 


45. ----- 

45 

Detective T3. 

Term. 7 to 8 on Vi or V2 

Vi and V2 out of sockets. 

Less than 1 


Detective T3, 

Tprm A/T nn T2 lo term 5 on 


780- _ 

780 

Detective R17 or L12. 

X CI 111* IVI UH v l l’vA ni, u 

T3. 





Tp r m Ti'. on T9 to term 2 on 


0_ 

0 

Detective wiring. 

X tJl ILI * JLU UH u ^ l U tei ni, j-ì yjLi 

X17. 





Term 9 on X10 to term 1 on 


23_ 

23 

Detective T3 or wiring. 

X ci .111* A UH XV X UGA AUi A vu 

L12. 





Term. 7 on X10 to chassis 

--- 

0_ 

0 

Open ground connection. 


i For thè models ihat use asealed-typc relay, piace a jumper between terminate 4 and 5 of 0 1. 
a This trouble is not indicated for thè test used with thè sealed-typc relay. 
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/. 150-Volt Supply Circuit . Make thè measure 
ments shown below if thè voltage readings at 
terminal C of J2 are found to be incorrect. For 
these measurements, set switch Si in thè TRANS 


& RECEIVE position and remove vibrator E2 
from its socket. Set switch S2 and operate relay 
O 1 manually as directed in thè test condition 
column. 


Point of moasurement 

Test condition 

No miai reading (oh ras) 


PP -109/0 R 

PP-U2/GK 

Probable trouble 

Tprm Ti nn ,T1 ho tcrm 4 on X8 


20. 

0 _ 

Detective Si, F3, 16, or R13 

Term. B on Jl to term. 2 on T2_ 
Terra. B on Jl to term. 2 on T2.. 

Term. B on Jl to term. 1 on X8_ 
Term. B on Jl to term. 6 on X8. 
Term 6 to 3 on X8 

0 1 11 noperated__.. 

0 1 manually operateti 1 . 

0 1 manually operateti 1 

0 1 manually operateti 1 

Infinity_ 

Less than 1_ 

Infinity_ 

2. . 

(in PP-109/GR only). 
Detective contacts of O 1. 
Contacts of O l 2 , or defective 

Less than 1_ 

3_ _ 

R15. 

Defective T2. 

.75 

51 _ 

3_ 

Infinity__ 

0_ 

Defective T2. 

Defective T2 or R14 (in PP- 

Terra 7 on X8 to chassis 


0- 

109/GR only). 

Open ground connection. 

Tprm to 2 on X8 


125-_- 

1 IO _ 

Detective T2, or C13 (in PP- 

Term. C on J2 to term. 5 on 
X7 (V3). 

Tprm 9 on X7 to chassis 


0__ . 

0_ 

109/GR only). 

Defective wiring. 

Defective ground connection 
Defective T2, Tl, or wiring. 

Defective 82, Lll, R16, or L9. 
Defective S2 or wiring. 
Defective S2 or wiring. 


0.. - . _ 

0 _ _ 

Term. 2 on X8 to term. 3 on 
X3 (V2). 

Terra. C on J2 to term. 5 on T2_ 
Term. C to B od J2 - 
Terra C to B on J2__ 


135_ _ 

135_ 

S2 in HIGH position_ 

S2 in HIGH position_ 

S2 in LOW position- 

660. 

660_ 

Infinity_ 

Infinity_ 

0_ 

Tprm fi on T2 to terra 0 on TI 

0_ 

0 _ 

Defective wiring between Tl 
| and T2. 

X CULI. vii JL Uv Uvl ii-i ■ KJ \J X J. J. _ 

, 

1 

1 



i For thè models that use a sealcd-type relay, place a Junaper between terminate 7 and 8 of 0 1. 
a This trouble is not indicated for thè test usad wjth thè sealed-type relay. 


g. 4S0-Volt Supply Circuit. Make thè measure¬ 
ments shown below if incorrect voltage readings 
are obtained at terminal R, P, or F of J2. For 
these measurements, remove vibrator El from its 


socket, and set switch Si to thè TRANS & RE¬ 
CEIVE position. Operate switch S2 and relay 
O 1 manually as directed in thè test condition 
column. 


Point of mcasurement 

Test condition 

Normal reading (ohms) 

Probable trouble 

PP-100/GR 

PP- 112 /GK 

Terra. B on Jl to term. 4 on Xl_ 

S2 on HIGH_ 

20_— 

0 __ 

Defective Si, F4, L7, or RI. 

Term. B on Jl to term. 4 on XI. 

S2 on LOW_ 

Infinity_ 

Infinity_ 

Defective S2. 

Term. B on Jl to term. 1 on XL 

S2 on HIGH. 0 1 unop- 
erated. 

Infinity. 

Infinity_ 

Defective 0 1 contacts 9-10. 

Terra. B on Jl to terra. 1 on Xl_ 

S2 on HIGH. O 1 manu¬ 
ally operated. 1 

Less than 1_ 

3_ 

Defective contacts of O l, 2 
R3 or TL 

Term. B on Jl to term. 6 on XI. 

82 on HIGH. O 1 manu¬ 
ally operated. 1 

Less than 1_ 

3_ 

Defective Tl. 

Term. 6 to 3 on Xl_. 


51_ 

Infinity_ 

Defective Tl, or R2 (in PP- 
109/Gli only). 

Terra. 7 on Xl to chassis.. 

_____ 

0._ 

0_ _ 

Open ground connection. 

Term. 5 to 2 on Xl.. 

__ 

12- 

12--. 

Defective winding 7-8-9 of Tl. 

Terra. R on J2 to terni. 5 on Xl_ 

_ .... _ 

500... 

500- 

Defective L2 or R6. 

Terra. 5 on X2 to term. 3 on X3. 
Term. 3 on X2 to term. 3 on X3_ 


150 

160___ 

Defective winding 4-5-6 of Tl. 


1 megohm-- 

j 1 raegohm__ 

Defective R4. 
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Probable trouble 


k 


Point of measurement. 


N orni al re ad in g (obms) 


PP-109/GR 

PP-112/GR 

Terni. 5 on X2 to term. 5 on X3 


1 megohra. 

0_._ 

1 megohra 

0_ 

Terni. 5 on Tl to term. 5 on T2 


Term. 7 to 8 on X2_ .. 

Term. 7 to 8 on X3_. 

Term. P to D on J2 

Term. P to D on J2 

V1 and V2 out of sockets 

V1 and V2 out of socketn 

52 on LOW_ 

53 on HIGH.... 

Less than 1 
Less than 1 
31,500_. 
24,000. 

Less than 1 
Less than 1 

31,500. 

24,000. 

Term. P on J2 to terra. 5 on T2 
Terra. P on J2 to terra. 5 on T2 
Terra. P on J2 to terra. 7 on X2 

S2 on HIGH..... 

S2 on LOW . 

S2 on HIGH _ 

Infìnity. 

660_ 

160_ 

Infìnity. _ . 

660_ 

160_ 

Terra. F to D on J2 _ _ 

Terra. 1 on X3 to chassis. 

S2 on LOW_ 

22,500- - 

0 _ _ 

22,500. 

0. . 

Terra. 1 on X2 (VI) to chassis. _ 


0 

0 




Defectìve R5. 

Defective vviring. 

Defectìve winding 7-8 to T3. 
Defective wiring. 

Defective S2, R12, or RII. 
Defective S2 ; L8, L3, R7, R8, 
R9j RIO, C9, CIO, or Cll. 
Defectìve S2. 

Defective 82, Lll, R16, or L9. 
Defective Li. L3, L8, or S2. 
Defective Rii. 

Open ground connection. 

Open ground connection. 


i For thè models that use a sealed-type relay, place a jumper between terminals 9 and 10 of O 1. 
3 This trouble ìs not indicateci for thè test used with thè sealed-type relay. 


38. Voltage Measurements 

The voltale checks in this paragraph supple- 
ment thè resistance measurements given in para¬ 
graph 37, and are intended to find defeets that are 
not readily determined by resistance measure¬ 
ments; that is, defective capacitors or partially 
shorted windings. For these measurements, re- 
insert all plug-in parts. Connect Storage battery 
( + ) to pin B on Jl and Storage battery ( —) to 
pin C on Jl. Connect thè load resistors, switch, 
and ground connection (par. 36). To identify 
thè points measured with thè component involved, 
refer to fìgures 20 through 24. Use Electronic 
Multimeter TS-505/U or equivalent. The table 
below lists measurements at significant points in 
thè circuits of thè power supplies. All measure¬ 
ments are made to ground with TRANS POWER 
switch in thè HIGH position and relay O 1 oper¬ 
ateci. The measurements apply to botti power 
supplies. 


Cautìon: Pligh voltages are present at some of 
thè measuring points. 


Point of measurement 

No r mal 
rcacìing 
(volta) 

Probable trouble 

Terni. 8 on Tl_ 

—28 

Detective Tl, CRI, C3, C4. 

Terra. 5 on Tl_ 

175 

Defective Tl, Gl4, C9. 

Term. 5 on T3_ 

135 

Defective T3, C17 7 C24, C25, 
Li 2. 

Term. 7 on T3 

467 

Defective Li, L3, C9, C10 r 
or wiring. 

Terra. 2 on L9_ _.. 

170 

Grounded L9, R16. 

Term. 2 on Ll2.__ 

115 

Defective wiring, L 1 2 
grounded. 

Terra. 5 on V4 

95 

Defective wiring, R 2 3 
grounded. 

Terra. 3 on K2 _ 

5 

Defective R33, R34, R35. 

Term. 3 on Kl 

5. 4 

Defective R27, R28. 

Term. 7 on R40. 

12. 6 

Defective R31, R39, R40. 

Term. 7 on R38. 

12. 6 

Defective R37, R38, R24, 
R25, or R36 (in PP-112/ 
GR only). 


Section III. REPAIRS 


39. Replacement of Parts 

When replacing parts in Power Supplies PP~ 
109/GR and PP-112/GR, observe thè precautions 
given below. 

a . Tagging Wires , If a wire is clisconnected 
from any junction, it should be tagged to make 
sure that correct rewiring will be done when a 
part is replaced. Before unsoldering any leads, 
tie together thè leads that are attached to each 


part. Use small tags or short pieces of aclhesive 
tape to identify all wires in accordance with their 
numbered connections. Identify every lead that 
is to be removed. 

b. Parts and Substitutions . When damaged 
parts must be replaced, identical parts should be 
used. If identical parts are not available and thè 
damaged component is beyond repair, a substitu- 
tion must be made. The part substituted must 
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have identical electrical properties and must have 
equal or higher voltage and current rating than 
thè originai part. 

c. Location, Relocation of substituted parts 
can cause hum and is not recommended. 

d. Mounting. Mount thè new or replaced part 
in thè sa me mounting as that formerly occupied 
by thè damaged part. Fasten all mountings 
securely. 

e. Soldering. Before soldering any connec¬ 
tions, carefully scrape all parts that will be 
touched by thè solder until all rust, corrosion, 
paint, or varnish is removed. Remove thè scrap- 
ings with a small, clean brush. Tin all surfaces 
to be soldered. Wrap thè wire around thè lug to 
obtain mechanical support. Use a small amount 
of solder to make thè connection and sufficient 
heat to make thè solder flow evenly around thè 
tin»ned surfaces. 

/. Retropicalization. If thè parts to be re¬ 
placed require special treatment, sudi as retropi- 
calization, follow thè instructions given in thè ap¬ 
propriate publication referred to in paragraph 43. 

40. Special Repair Procedures 

Most of thè parts in these power supplies are 
readily accessible and can be easil} 7 replaced with- 
out special instructions. Special repair proce¬ 
dures required for repairing or replacing socket, 
rf chokes, panel connectors, switch Si, relay 0 1, 
and thè transformers are given, in that order in a 
through g below. 

a, Sockets. All sockets are attached to thè 
chassis by rivets. To change a socket : 

(1) Remove thè part plugged into thè socket. 

(2) Unsolder thè wires connected to thè 
socket. 

(3) Drill out thè two rivets that fasten thè 
socket to thè chassis. 

(4) Substitute a new socket and fasten it with 
rivets or machine screws, lockwashers, 
and nuts. 

(5) Resolder thè wires to thè socket. 

(6) Clean thè unit thoroughly to remove 
solder drops and metal chips. 

(7) Check thè new connections with those 
shown in thè schematic for that unit. 

b. Rf Chokes. All rf chokes, except choke Li, 
are located in thè recess of thè lower portion of 
thè front chassis and bracket assembly behind 
thè front panel (lig. 13). The rf chokes are made 


of heavy wire and are not easily damaged. Do 
not attempt thè following procedures unless ab- 
solutely certain that an rf choke or Cll is defec- 
tive. On some of thè units of early production 
on Order Uo. 1759-Phila-51, these coils touch each 
other and cause arc-overs. As a result, carbon 
paths are formed. To correct this trouble, dis- 
assemble thè unit as clescribed below; then loosen 
thè mounting screws and shift as many coils as 
may be necessary to get adequate clearance be- 
tween thè coils. To reach thè chokes, proc-eed as 
follows : 

(1) Separate thè panel from thè chassis as¬ 
sembly (par. 28). 

(2) Remove thè eight screws that fasten thè 
terminal board to thè filter assembly. 

(3) Carefully unsolder all ground leads from 
thè capacitors to thè metal strip. 

(4) Remove all connections to thè front-panel 
cable from thè terminal board. 

(5) Remove thè metal ground strip by re- 
moving thè mounting screws. 

(6) Carefully tilt thè terminal board back 
toward thè top of thè unit. This exposes 
thè rf chokes and Cll. 

(7) Remove thè screw that fastens thè cle- 
fective choke to thè terminal board. 

(8) Unsolder thè wires from thè choke to thè 
terminals on thè terminal board. 

(9) Remove thè choke and repair or replace 
if necessary. 

(10) Reassemble thè choke on thè axial screw 
and tighten thè nut. 

(11) Remount thè terminal board and re¬ 
solder thè wires; be careful not to dam- 
age thè wires or short them to thè chassis. 

c. Panel Connectors. To remove panel con¬ 
nectors, use a spanner wrench or long-nosed pliers. 
In some units thè rear of thè pane! connectors is 
packed with grease and fitteci with rubber caps. 
Remove thè rubber caps, and clear away as much 
of thè grease as possible before removing thè con¬ 
nectors. Carbon tetrachloride may be used as 
a grease solvent; however, thè grease smears 
easily and is difficili! to remove. Remove thè 
panel connectors as follows: 

(1) Insert thè teeth on thè spanner wrench 
in thè notches in thè rim of thè connector. 

(2) Turn thè spanner wrench counterclock- 
wise until thè rim is removed. Remove 
thè lockwasher. 
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(3) Remove thè connector from thè rear of 
thè panel. 

(4) Unsolcler all wires. 

(5) Resolder thè wires to thè new connector. 
Make sure that thè new part has a rubber 
gasket. 

(6) Clean thoroughly to remove solcler clrops. 

(7) Check thè new connections with those 
shown in thè schematic for that nnit. 

(8) Reinsert thè connector from thè rear of 
thè panel. 

(9) Reinsert thè lockwasher and rim; use thè 
spanner wrench to screw thè rim back on 
thè connector. Check thè assembly for 
tightness. 

(10) To prevent vapors formed witliin thè 
power supply from condensing around 
metallic parts of thè connector, repack 
thè connectors with grease. This is 
necessari’ to prevent possible equipment 
breakclown caused by short circuit. Use 
compound, insulating and sealing, elec- 
trical connections, U. S. Army type 62-2. 
(U. S. Navy type AN~C-218a.) Be sure 
to pack thè grease tightly over all parts 
of thè connector, connector insulating 
material, metal rim, and connecting lead 
ends in thè immediate vicinity of thè con¬ 
nector pins. Apply atleast Vs-inch thick- 
ness of grease over thè connectors. Pack 
thè grease clown tightly until thè entire 
surface of thè connector is covered, and 
there are no air pockets between any parts 
of thè connector and thè grease. 

(11) After thè grease has been appliecl, re¬ 
place thè rubber cap. A proper size cap 
is provicled for each connector. In each 
case, thè cap has two projections: a hole 
just over thè projections to accommoclate 
thè connector cable, and a rubber button 
with au nndercut near its head. When 
properly assemblee! over thè connector, 
thè cap grips thè connector tightly. 

(12) To assenibi e, insert thè rubber button 
through thè hole in one of thè cap pro¬ 
jections so that it fits into thè undercut 
on thè button. Place thè cap over thè 
rear of thè connector, and fit thè con¬ 
nector cable into thè cutout just above 
thè projections. Insert thè free end of 
thè button through thè hole in thè other 
cap projection, and push thè projection 


toward thè head of thè button until it 
snaps into tlie undercut. 

d. Sioitch Si . Some models conta in a single- 
deck switch for Si, while other models contain 
a double-cleck switch. To replace thè single-cleck 
switch (fìg. 13), separate thè panel from thè chas¬ 
sis assembly (par. 28), unsolcler all wires from thè 
switch, and then remove thè switch. To replace 
thè double-cleck switch, separate thè panel from thè 
chassis assembly ( par. 28 ) and follow these 
instructions : 

(1) Unsolder all wires from thè top deck of 
thè switch. 

(2) Remove thè two nuts that fasten thè top 
deck of thè switch to thè remainder of thè 
switch assembly. 

(3) Lift off thè top deck. 

(4) Unsolder all wires from lower deck. 

(5) Remove thè castellated nut on thè front 
of thè panel. 

(6) Replace thè switch by re versi ng thè above 
procedure; be careful to align thè red 
dot on thè upper deck of thè switch with 
thè red dot on thè lower deck. Make 
sure that thè locating lug goes into thè 
hole provicled for it on thè front panel. 

(7) When resoldering thè connections, be 
be careful to remove solder drops and 
check all connections with those shown 
in thè schematic for that unit. 

e. Relay 0 1 (Open-Type) . Relay O 1 is 
mounted on thè horizontal bracket of thè bottoni 
chassis. 

(1) Use a relay spring bender to align thè 
relay contacts. Ad just thè contacts so 
that when thè armature (visible through 
thè slot in thè relay) is moved in thè di¬ 
rection of thè contacts, each of thè four 
sets of contacts closes. 

(2) Use a contact burnisher to clean contacts 
thoroughly. 

(3) Wipe off with a clean lint-free cloth. 

(4) Use a relay spring bender to straighten 
out all bent or warped contact springs. 

(5) If thè relay is damaged beyond repair 
and replacement is necessary, remove thè 
four screws that secure thè relay to thè 
bottoni chassis, lift thè relay off thè chas¬ 
sis, and disconnect all wires from it. 

(6) Reconnect all wires before mounting re¬ 
lay O 1. Use a 12-volt relay for Power 
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Supply PP-109/GR or a 24-volt relay 
for Power Supply PP-112/GR. 

(7) Make sure that thè contacts on thè new 
relay are properly aligned and closed 
when thè armature is pushed in thè direc¬ 
tion of thè contacts. 

(8) Use thè four screws and washers to at- 
tach thè relay to thè bottoni chassis. 

/. Relay 0 1 (Sealed-Type). If a sealed-type 
relay (fig. 13) becomes faulty, it must be replaced 
with a new one. 

(1) Unsolder all wires from thè terminals on 
top of thè relay. 

(2) Remove thè four screws that mount thè 
relay to thè bottoni chassis, and lift olì 
thè relay. 

(3) Mount thè new relay, using thè four 
screws and washers. 

(4) Reconnect all wires to their proper termi- 
nals on top of thè relay. 

g. Trans formers. The t r a n s f o r m e r s ave 
mounted on thè vertical bracket attached to thè 
bottom chassis. To replace a transformer, follow 
thè instructions below. 

(1) Remove thè vibrators. 

(2) Remove thè six screws and lockwashers 
that fasten thè transformer bracket to 
thè bottom chassis. Separate thè trans- 
formers from thè bottom chassis; be care- 
fui not to damage connecting wires. 

(3) Disconnect all wires from thè part being 
replaced. 

(4) Remove thè four nuts and washers and 
lift off thè transformer from thè rear of 
thè transformer bracket. 

(5) When remounting thè new transformer, 
make sure that thè terminals clear thè 
chassis. 

(6) Fasten with thè four lockwashers and 
nuts. 

(7) Resolder all wires and check thè connec- 
tions against thè schematic for that unit. 

(8) Attach thè transformer bracket to thè 
bottom chassis; use thè six screws and 
lockwashers. 

41. Reassembly 

(figs. 11, 12, and 13) 

After thè inspection, tests, and repairs bave been 
made, thè unit is ready for reassembly. To reas- 


semble, reverse thè procedure described in para- 
graph 28. Proceed as follows : 

a. Bring thè bottoni and top chassis assemblies 
dose together, and line them up so that thè bottom 
chassis can be pushed into place. Make sure that 
thè flexible cables are back in their originai posi- 
tions, and that wires are not pinched, stretched, or 
damaged during reassembly. 

b. Replace and tighten thè screws and lock¬ 
washers that hold thè bottoni chassis to thè top 
chassis assembly. 

c. Some models contain stabilization brackets 
(fig. 17). On these models, loosen thè two screws 
on thè top stabilization bracket and thè four 
screws on thè bottom bracket. Ad just thè brack- 
ets so that their protrusion is % 9 -inch over thè 
edges of thè chassis ( fig. 17). 

d. Insert eleetrolytic capacitors 027 and 030. 
These capacitors fit through thè chassis. Reat- 
tacli thè capacitor spring clip assembly. 

6. Reattach thè rail. 

/. Replace thè vibrators in their proper sockets. 

g. Replace thè front panel; be careful not to 
damage wiring. Tuck thè cable carefully in place 
and tighten thè eight mounting screws. 

h. Make sure that all plug-in parts are firmly 
seated in their sockets. 

i. Replace thè silicone-treated glass-fabric bar- 
riers as follows : 

(1) On thè upper shelf of thè chassis (right 
rear compartment), place one section of 
thè barrier along thè row of resistors in- 
cluding R26 and R21. Place thè other 
section of thè barrier along thè row of 
resistors including R23, R16, R32, and 
R22. The connecting wires between thè 
two rows of resistors should be channeled 
between thè two barrier sections so that 
thè insulation of thè leads does not touch 
any of thè large resistors. 

(2) On thè lower shelf (right rear), snake thè 
barrier around thè vibrator cans (El, E2, 
and E3) and around thè large resistors 
so that thè barrier is al ways between thè 
wire insulation and any of thè heat-pro- 
ducing parts. This is important because 
excessive heat is gerierated by thè resist¬ 
ors and vibrators and it may damage thè 
wires and cause equipment breakdowns. 

j. Replace thè outer case. Tighten thè Dzus 

fasteners. 
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TOP STABILIZATION BRACKET 



Figure 17. Power snppìy PP-112/GR, cutcucay view shoiving stabilization bracheis . 


Section IV. LUBRICATION AND WEATHERPROOFING 


42. Lubrication 

The power supplies described in tliis manual 
do not require lubrication. Never apply oil or 
grease to any part of these units, except connectors 
J1 and J2, which, in some units, are packed with 
silicone grease. This grease is used to prevent 
vapor condensation around connector parts within 
thè unit. A rubber cap holds thè grease against 
thè connector. Normally, thè grease will not have 
to be replaced, and should provide adequate pro- 
tection for thè life of thè equipment. Tlowever, if 
it becomes necessary to clisconnect any of thè wires, 


or if thè connector must be removed for repair or 
replacement, apply a grease pack to thè replace¬ 
ment connector (par. 40c(10) through (12)). 

43. Weatherproofìng and Rustproofmg 

a. General . „When Signal Corps equipment is 
operated under severe climatic conditions such as 
those that prevail in tropical, arctic, and desert 
regions, it requires special treatment and mainte- 
nance. Fungus growth, insects, dust, corrosioni, 
salt spray, excessive moisture, and extreme temper- 
atures are harmful to most mate.rials. For fur- 
ther information on generai preventive mainte- 




























nance techniques, refer to TB SIG 178 (par. 22). 

b. Tropical Maintenance. A special moisture- 
proofing and fungiproofing treatment has been de- 
vised which, if properly applied, provicles a 
reasonable degree of protection. This treatment 
is explained in TB SIG 18 and TB SIG 72. The- 
grease pack and rubber cap around thè rear of 
connector J1 and J2 are particularly important if 
thè equipment is to be used under high humidity 
conditions such as prevali in tropical climates. 
Refer to paragraphs 40c(10) through (12) and 
paragraph 42. 

c. Arctic Maintenance . Special precautions 
necessary to prevent poor performance or total 


operational failure of equipment in extremely low 
temperatures are explained in TB SIG 66. 

d. Desert Maintenance . Special precautions 
necessary to prevent equipment failure in areas 
subject to extremely high temperatures, low hu¬ 
midity, and excessive sancì and dust are explained 
in TB SIG 75. 

e. Rustproofing . Rust and corrosioni can be 
prevented by touching up bare surfaces. Clean 
where necessary with line sandpaper (No. 0006). 
Never use steel wool because small particles mav 
enter thè equipment and cause short circuits. Re- 
finish surfaces where necessary (TM 9-2851 and 
par. 80). 


Section V. FINAL TESTINO 


44. General 

If thè unit does not meet thè reqnirements in 
paragraph 36, repeat thè troubleshooting proced- 
ures in paragraphs 35, 36, and 37 to locate other 
faults. Make thè necessary repairs. If thè unit 
operates as required, perform thè test clescribed 
in paragraph 45. 

45. Ac Ripple Voltage Measurements 

a. Connect thè equipment as indicated in para¬ 
graphs 34 through 38, with thè following excep- 
tions : 

(1) Substitute an ac voltmeter (Electronic 
Multimeter ME-6/U or equivalent) for 
M3, and connect it in series with a 2 mi¬ 
crofarad (/if), 600 direct-current work¬ 
ing volts (vclcw) capacitor across each of 
thè load resistors in turn. A capacitor of 
this size is contained in Test Equipment 
IE-9-C. 


(2) Connect a 5,000-ohm resistor across thè 
meter termiuals. 

(3) Set switch Si to thè TRANS & RE- 
CEIVE position and set switch S2 to 
thè HIGH position. Close thè external 
switch connected between terminals Iv 
and D. 

b. With thè ac voltmeter on a suitable range, 
check t-liat thè readings at output terminals B, C, 
F, M, P, and R are less than .5 volt. If a higher 
reading is indicated, it is probable that thè electro- 
lytic fìlter capacitors or chokes in thè circuii sec¬ 
tion measured need replacement (par. 46). Refer 
to thè schematic diagram (figs. 20 through 24) to 
identify thè eleetrolytic fìlter capacitors. 

46. Output Voltage Variations 

Normal chauges in battery voltage and changes 
in output loads will affect thè output voltage of 
thè power supply. Therefore, output voltage 
variations up to 10 per ce ut will not necessarily 
indicate a faulty condition. 
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CHAPTER 5 

SHIPMENT AND LIMITED STORAGE AND DEMOLITION TO PREVENT ENEMY USE 


47. Repacking for Shipment or Limited Stor¬ 
age 

The exact procedure for repacking depends on 
thè material available and thè conditions under 
which thè equipment is to be shipped or stored. 
Use thè procedures described below, whenever 
possitele. 

a. Material Requirements. 

(1) The following materiate are required for 
packing Power Supplies PP--109/GR 
and PP-112/GR. 


Ma ted. il 

Quantity 

Waterproof barricr material - --- 

Parser sincri P fnpp fjpxiblp COITUCtclteCÌ „ 

16 sq. ft. 
20 sq. ft. 

JTclUrl , 3 1 I 1 1 C l Cl'V ' f t L * V J, KJ 11/ f WUU - 

Torio nrcwcm«i3,n^ riditi VP _ 

10 ft. 

i 4pc, pI t/oPi L ^ .'■inai vi ' v- 

TnrìP n fi TìP’T <x n TTÌ m Pfl _ _ _ - 

6 ft. 

Strappine, Hai steel--- 

Wood shipping boxe?--- 

10 ft. 

1 ea. 


(2) Detailed dimensionai data for thè 
wooden box is as follows : 


Box size (in.) 

Board feet 

Cubie fect 

Packed weight 
(lb) 

19 x 13 x 15_ 

13 

1 

2 

60 


b. Packaging. Power Supplies PP-109/GR 
and PP-112/GR are to be packaged as described 


below. 

(1) Technical manuals . Package each tecli- 
nical ma miai by inclosing it within a 
closerhtting bag made of waterproof bar- 
rier material. Seal thè seams with 
water-resistant, pressure-sensi ti ve tape. 

(2) Tube*. Package thè tubes, iucluding 
spares, individuallv by wrapping within 
cellulose w addili g or fiexible single-face 
corruga ted paper. Secure wrapping 
with gummed paper tape. 

(3) Accessorie* and spare parts. Package 
accessories and spare parts individually 
by wrapping within cellulose wadding or 
flexible-single face corrugated paper. 
Secure wrapping with gummed paper 
tape. 

(4) Consolidated package. Consolidate thè 


packaged tubes, accessories and spare 
parts ((2) and (3) above) within a wrap 
of single-fa ce corrugated paper. Secure 
all folds and seams with water-resistant, 
pressure-sensitive tape. 

(5) Poioer supplies. Oushion each power 
supply on all surfaces with pads made of 
single-face corrugated paper. The se 
should be made to absorb thè shocks nor- 
nially encountered in handling and 
transit. Inclose each cushioned power 
supply within a wrap of single-face cor¬ 
rugated paper, making a snug, conform¬ 
ili g wrap. Seal all folds and seams with 
water-resistant, pressure-sentitive tape. 
c. Packing. Place one packaged power supply 
and one Consolidated package of tubes, accessories, 
and spare parts togetlier in a wooden box. Fabri- 
cate thè box to fit thè contente snugly and line it 
with a waterproof case liner. Fili voids in thè 
box with pads of fiexible, corrugated paper. Use 
metal strapping around boxes intended for intcr- 
theater shipment. 

48. Demolition of Materiel to Prevent Enemy 
Use 

The demolition procedures outlined below will 
be used to prevent thè enemy froni using or sai- 
vaging this equipment. Demolition of thè equip¬ 
ment will be accomplished only upou order of thè 
commander. 

a. Sviasti. Smash capacitors, transfonners, re- 
sistors, sockets, terminal board-, plugs, vibrators, 
and relays, use sledges, axes, handaxes, pickaxes, 
litUnmers, crowbars, or otlier heavy tools. 

b. Cut. Cut wiring; use axes, handaxes or 
machetes. 

c. Bum. Burn technical literature, resistors, 
capacitors, transformers, and vibrators; use gaso¬ 
line, kerosene, oil, fiame fhrowers, or incendiary 
grenades. 

d. Bend. Bend chassis, panels, and covers. 

e. Explode. If explosives are necessary, use 
lirearms, grenades, or TNT. 

/. Dispose. Bury or seatter thè destroyed parts 
in slit trenches, fox holes, or otliev holes; or throw 
them into streams. 

g . Destroy. Destroy everything. 
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RESISTOR COLOR CODE MARKING 
(MIL-STD RESISTORS) 


AXIAL-LEAD RESISTORS 
(INSULATED) 


A B C D 


TOLERANCE 
MULTIPLIER ** 

SECOND SIGNIFICANT FIGURE 
FIRST SIGNIFICANT FIGURE 



RC-COMPOSITION 



TOLERANCE 

MULTIPLIER 


-SECOND SIGNIFICANT 

FIGURE 

-FIRST SIGNIFICANT FIGURE 

(DOUBLÉ WIDTH S1GNIFIES 
FIXED WIRE-WOUND 
RESISTORS) 

RU-WIRE - WOUND 


RADIAL-LEAD RESISTORS 

(uninsulated) 


(END) (BODY) 



RZ-COMPOSITION 

(END) (BODY) 



RZ-COMPOSITION 


RESISTOR COLOR CODE 


BAND A OR BODY* 

BAND B OR END* 

BAND C OR DOT OR BAND*^ 

BAND D OR END* 

COLOR 

FIRST 

SIGNIFICANT 

FIGURE 

COLOR 

SECOND 

SIGNIFICANT 

FIGURE 

COLOR 

MULTIPLIER 

COLOR 

RES1ST ANCE 

TOLERANCE 

(PERCENT) 

BLACK 

0 

BLACK 

0 

BLACK 

l 

BODY 

± 20 

BROWN 

1 

BROWN 

1 

BROWN 

IO 

SILVER 

± 10 

RED 

2 

RED 

2 

RED 

100 

GOLD 

± 5 

ORANGE 

3 

ORANGE 

3 

ORANGE 

1,000 



YELLOW 

4 

YELLOW 

4 

YELLOW 

10,000 



GREEN 

5 

GREEN 

5 

GREEN 

100,000 



BLUE 

6 

BLUE 

6 

BLUE 

1,000,000 



, PURPLE 
(VIOLET) 

7 

PURPLE 

(VIOLET) 

7 





GRAY 

8 

GRAY 

8 

GOLD 

0.1 



WHITE 

9 

WHITE 

9 

SILVER 

0.01 




*FOR WIRE-WOUND-TYPE RESISTORS, BAND A SHALL BE DOUBLÉ-WIDTH. 
WHEN BODY COLOR IS THE SAME AS THE DOT (OR BAND) OR END COLOR, 
THE COLORS ARE DIFFERENT ] ATED BY SHADE, GLOSS, OR OTHER MEANS. 


E XAMPLES (BAND MARKING): 

IO OHMS Ì20 PERCENT: 8R0WN BAND A; BLACK BAND B ; 
BLACK BAND C; NO BAND D. 

4.7 OHMS ±5 PERCENT: YELLOW BAND A', PURPLE BAND B', 
GOLD BAND C; GOLD BAND D. 


EXAMPLES (BODY MARKING): 

IO OHMS ±20 PERCENT: BROWN BODY ; BLACK END; BLACK DOT 
OR BAND; BODY COLOR ON TOLERANCE END. 

3,000 OHMS ±10 PERCENT: ORANGE BODY. BLACK END, RED DOT 
OR BAND; SILVER END. STD-RI 
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Figure 18. Resistor color codes. 





























































































CAPACITOR COLOR CODE MARKING 
(MIL-STD CAPACITORS) 


- T Y PE INDICATOR * 

■ FIRST SIGNIFICAMI FIGURE 
-SECOND SIGNIF1CANT FIGURE 

^-INDICATOR 

(READING DIRECTION) 


** 



-DECIMAL MULTI PLl E R 
-TOLERANCE 
- CHARACTERISTIC 


* BLACK DOT: MICA DlELECTRlC 
SILVER DOT: PAPER DlELECTRlC 
**INDICATES NUMBER OF ZEROS ON PAPER TYPE. 
MICA (CM) AND PAPER (CN> 


SECOND SIGNIFICANT FIGURE- 

FIRST SIGNIFICANT FIGURE-1 

TEMPERATURE- 

COEFFIC1ENT 
INNER - --i -1 


M IL BUTTON-MICA 
1 DE NT IF IE R (BLACK) 


CHARACTERISTIC 



FIRST SIGNIFICANT FIGURE 

SECOND SIGNIFICANT FIGURE 
DECIMAL MULTIPLIER 

CAPACITANCE TOLERANCE 


BUTTON-MICA (CB) 


FIRST SIGNIFICANT FIGURE 
CHARACTERISTIC 


INNER-ELECTRODE^^^ z 
TERMINAL 



SECOND SIGNIFICANT FIGURE 
DECIMAL MULTIPLIER 
CAPACITANCE TOLERANCE 


MIL I DE NT 1 F I ER 
(BLACK DOT) 


-DECIMAL MULTIPLIER 
-CAPACITANCE TOLERANCE 


ELECTRODE TERMINAL 
SECOND SIGNIFICANT FIGURE 
FIRST SIGNIFICANT FIGURE- 

TEMPERATURE-1 

COEFFIClENT 






1 




J 


— DEC IMAL MULTIPLIER 

CAPACITANCE TOLERANCE 


INNER-ELECTRODE^^^ l. 

TERMINAL U 

“ « 

SPOTS MAY BE USED IN ST E AD OF BANDS, TEMPERATURE 
COEFFIClENT MARKING IS LARGER. 


CE RAM IC- TEMPERATURE COMPENSATING (CC) 


CHARACTERISTIC 



-V y-FIRST SIGNIFICANT FIGURE 

—rX ÌX^SECOND SIGNIFICANT FIGURE 
O #L-DECIMAL MULTIPLIER 

CAPACITANCE TOLERANCE 

MÌL IDENTIFIER ■ 

(BLACK SPOT) 

NOTES; 

1. SPOTS MAY BE USED ON TUBULAR CAPACITORS; 
CHARACTERISTIC SPOT IS LARGER AND MIL IDENTIFIER 
IS ON SIDE DIAMETRICALLY OPPOSlTE COLOR SPOTS. 

2. MIL IDENTIFIER OF DISK TYPE IS ON REVERSE SIDE; 
CHARACTERISTIC SPOT IS LARGER OR SPACE 8ETWEEN 
CHARACTERISTIC AND TOLERANCE SPOTS IS THREE 
TIMES SPACE BETWEEN ADJACENT SPOTS. 

3. TOLERANCE; YELLOW, + IOO % ,-20 % . 

ceramic-general PURPOSE (CK) 


CAPACITOR COLOR CODE 




MULTIPLIER 

CHARACTERISTIC* 

TOLERANC 

:e 2 

TEMPERATURE 

COEFFIClENT 

(UUF/UF/°C) 

COLOR 

S1G 

FIG. 1 

DECIMAL 

NUMBER 

OF 

ZEROS 

CM 

CN 

CB 

CK 

CM 

CN 


cc 

CB 

OVER 

IOUUF 

IOUUF 
OR LESS 

CC 

8LACK 

0 

1 

NONE 


A 



20 

20 

20 

20 

2 

ZERO 

8R0WN 

1 

IO 

1 

8 

E 

B 

w 




l 


-30 

RED 

2 

100 

2 

C 

H 


X 

2 


2 

2 


-80 

ORANGE 

3 

1,000 

3 

D 

J 

D 



30 




-150 

YELLOW 

A 

10,000 

A 

E 

P 








-220 

GREEN 

5 


5 

F 

R 






5 

0.5 

-330 

BLUE 

6 


6 


S 








-470 

PURPLE 

(VIOLET) 

7 


7 


T 

W 







-750 

GRAY 

8 


8 



X 






0.25 

+ 30 

WH ITE 

9 


9 








IO 

1 

—330 (Ì 500) 3 

GOLD 


0.1 






5 


5 



+ 100 

SI LVER 


0.01 






IO 

IO 

IO 


. 



1 LETTERS ARE IN TYPE DESIGNAT10NS GlVEN IN M1L-C SPECIFICATIONS. 

2. IN PERCENT, EXCEPT IN UUF FOR CC-TYPE CAPACITORS OF 10 UUF OR LESS. STD-CI 

3, INTENDED FOR USE IN ClRCUlTS NOT REQUIRING COMPENSATION. 

Figure 19. Capacitar color codes. 
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Figure 20. Power supplg PP-J. 12/GR, schema tir dia grani {/or some oj thè caria model s on-orders No. J.8H51-PH ila -S/9, J U/33-Ph ila >0, and Pi 59 -Pfiilar-ol ). 




































































































































































































































































































































48 


Figure 22. Power supply PP-112/GR , schematic diagram ( for all models ewce.pt some of thè early models on orders 'No. 18651-Phila-J ( 9 and 21/j33-Phìla-50 , and 

thè late models shown in figure 24). 
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Figure 25. Potoer supply PP-109/QR , schematic diagram (for all models excep t some of thè early models on ordcrs No. 186ol-Phila-i/9 and 21 f /SS-Phila-50). 
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Figure 2-j. Fou>er supply l J P-lI2/GR, schematic diayrani, late 











































































































































































[AC 412.41 ( 12 Nov 54) ] 

J)Y CtRDKR UF T I [ K vS KC'IÌK'T A R L 1> HF TH K A.KMY ANO TUR AlU FoRCE : 


( )i i'[< i ai. : 

-JOHN A. KLEIN, 

_I/o. / <> r (t e / ; rrf/l. J/ri n r(I Sf ali * , [ / 757 /. 

7 r 7 e . I dj // M/p f. (J-e n e /y/ 7 . 


M. 

7? 7/0 v v/7 


N. I 

( .) ori et a c : Clvef of Staff, 

E. E. TORO. 

( 'oìnn v/. là nàteci State* A h Fovee, 

Air A dpi tan t G * n-c / v; /. 


1 ostruii box: 

, t riirv A nini : 

Toc 8ve. DA (1) 

Tee Svr TRI ( 1 ) 

AFF (5) 

A FK ITri ( ino! oa Test 
Soc) (1) 

Aritiy AA Conni < 2 ) 

OS Aia.j Conni (5) 

OS Caso CounT (5) 

Log Conul (5) 

MDW (1) 

A rmies ( 5) 

(,'orps ( 2 ) 

Tiift Div (2) 

Ft & Cp (2) 

Con & Br Svo Seh (5) 

SigC Beli (25) 

I SMA (5) 

Con Depots (2) 

SigC Soo, Croi Depots ( KM 
SigC Depots (20) 

KOB (2) 

OS Snp Ageneies ( 2 i 
SigC Fld Ma ini Shups ( 2 ì 
SigC DaT> (5) 

Mil Disi (1 ) 

Cniis organized under fàd- 
ìuwing T< )F's ; 

7, 2(.i(ìA, II(i A, liti Dol. 
Cml Stnoke Conr Bn 
(2) 

2-21)7 A, Orni Snioko 

( lenr Co ( 2 ) 

5-15. Engr ( AuDl 1 >11 Div 
( 2 ) 

5-1(5. II A S Cu JvnuT 
Cmbt Hn Div ( 2 i 
5-120A. Elìgr 1 ‘Oli V ii 'U 
Bridge Co (2) 


5-1(57A. Engr Topo C" 
Onrps (2) 

5 215. A ri nel Engr Ku 
( 2 ) 

5-21(5. M & S Co, Armd 
Engr lin (2) 

5 -217. A and Engr Co. 
Arme! Engr Bn (2) 

5—21<S. Bridge Co, Armd 
Engr Bn (2) 

5-225A, Abn Engr Btt 
( 2 ) 

5-22(1 A, LI & S Co, Abn 
Engr Bn (2) 

5 -RI 5 A. Engr Gens Bu 

( 2 ) 

5-548A. Engr Base Sur- 
vey Co (2) 

5-525A, Engr Sbore Bn 

( 2 ) 

5- 526 A, Il A S Co, Engr 
Spore Bn (2) 

G-100 A. Div Artv. Inf 
Div (2) 

(Ì-IOIA. I-I(j A Ibi Btry- 
Arty-lnf Div (2) 

6- 1 15A. .FA Bn ( 75mm 

Hmv. Back) (2) 

0-J16A. n A S Btry. FA 
Bn <75nnn Dow, 
Cade) (2) 

6-125A. FA Bn ( !05mm 
How. Towed ) ( 2 ) 

G—12(1, riti A 11(1 BMy, 
FA lin ( 105unu How, 
Towed) (2) 

(DI27. FA IKry ( lOÓiuni 
Dow, Towed) (2) 


H. RIIXnVAV. 

, ft nàteci Sfate* Arma /. 
Clvef of Staff 


\ TWLMME 

là ir/ferì Sfate.s ,[//* b aree. 


6-120. Svo Brry. FA Bll 
( 1 f )5mm Hnvv. 45) wod ì 

i 2 i 

fi -17,5, b 'a Bn (155mm 
Dow. Towed ) ( 2 i 
fi Fio. Dq A Utj Btry. 
FA Bn ( 155min How. 
Towed ) (2) 

fi - ! 77, FA Bi ry ( 1 55 non 
Hu\v, Towed) (2) 
6-120. Sw Btry. FA Bn 
( 155ni ut I Io w, To wed ) 

( 2 ) 

6-200A. Div Arty, Alni 
Div (2) 

6-201 A. Ib( A Ibi Btry, 
Dì'v Art y. Abn Div ( 2 } 
6-225 A. Alni FA Bn 
f 105nun How, Towed) 
( 2 ) 

6-226A. Ibi A Ibi dry, 
Abn FA Bu ( lOóxmn 
Dow. Towed) (2) 
6-22!»A, Sve Btry. FA 
Bn (155mtn How. 
T< >wed ) f 2 ) 

6-225A. Abn FA Bn 
1 155unu How. Towed) 

< 2 ) 

6-286A. Ib] A Hq Btry, 
Abn FA Bn (155mm 
How. Towed) (2) 
6-277A. A i ) n FA Btr> 

< 155mm Dow. Towed) 
(2» 

6 200. Div Arty. Arme! 
Div i2) 
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D istruì ut io n— Coni in ned 
Ad iva A rmy —Con t i mieti 

6-301A, Hq & Hq Btry, 
Div Arty, Armd Div 
( 2 ) 

6-315, FA Bn (I05mm 
How, SP Armd) (2) 
6-316, Hq & Hq Btry, 
Armd FA Bn (I05mm 
How, SP, Div) (2) 
6-317, FA Btry (105mm 
How, SP Armd) (2) 
6-319, Svc Btry, Armd 
FA Bn (2) 

6-325, FA Bn (155rum 
How, SP Armd) (2) 
6-326, Hq & Hq Btry, 
FA Bn (155mm 1-Iow, 
SP Armd) (2) 

6-327, FA Btry (l55mm 
How, SP Armd) (2) 
6-401, Hq & Ilq Btry, 
FA Gp (2) 

6-415 A, FA Bn (Hv 
Towed 155mm IIow, 
8 ") ( 2 ) 

6-416A, Hq & Hq Btry, 
FA Bn (Hv Towed or 
SP) (2) 

6-417A, FA Btry (8inch 
or 155mm Gun) (2) 
6-419A, Svc Btry, FA 
Bn (155mm or 8 inrii 
Gun) (2) 

6-435A, FA Bn Hv SP 
(155min, 8 indi How) 
( 2 ) 

6-437A, FA Btry (155- 
ram Gun SP) (2) 
6-447A, FA Btry (8 indi 
How SP) (2) 

6-501 A, Hq & Hq Btry, 
Cor Arty or Abn Cor 
Arty (2) 

6-515A, FA Bn ( Very 
Hv Towed 240mm 
How) (2) 

6-517A, FA Btry (240- 
nini How) (2) 

6-535A, FA Bn (280mm 
Gun) (2) 

6-536A, II & S Btry, FA 
Bn (280mm Gun) (2) 
6-537A, FA Btry (280- 
mm Gun) (2) 

6-538A, FA Bkt Btry 
(762min) (2) 

6-545A, FA Msl Bn, Cpl 
( 2 ) 

6-546A, Hq & Hq Btry, 
FA Msl Bn, Cpl (2) 


6-547A, FA Msl Btry, 
Cpl (2) 

6-549A, Svc Btry, FA 
Msl Bn, Cpl (2) 

6-558A, FA Slt Btry (2) 

6-575, FA Obsr Bn (2) 

6-576, liti & Hq Btry, 
FA Obsr Bn (2) 
6—577, FA Obsr Btry (2) 
6-615, FA Bn (4.5 indi 
Bkt, Towed) (2) 
6-616, Hq & Hq Btry, 
FA Bn (4.5 indi Bkt 
Towed) (2) 

6- 617, FA Btry (4.5 
indi Bkt, Towed) (2) 

7A, Inf Div (2) 

7- 2, Hq Co, Ini* Div (2) 

7-1.1, Inf Regt (2) 

7-12, Hq & Hq Co, Inf 

Regt (2) 

7-13, Svc Co, Inf Regt 
(2) 

7-14, Inf Hv Mori Co 

( 2 ) 

7-15, Tnf Bn (2) 

7-16, Hq & Hq Co, Inf 

Un (2) 

7-25, Armd Inf Bn (2) 
7-26, Il & S Co, Armd 
Tnf Bn (2) 

7-27, R Co, Armd Inf 
Rii (2) 

7-31 A, Abn Inf Regi (2) 
7-32A, Hq & Hq Co, Abn 
Inf Regt (2) 

7-35A, Abn Inf Bn (2) 
7—36A, Ilq & liti Co, Abn 
Inf Bn (2) 

7-37A, Abn Inf R Co (2) 
7-95A, Tnf Bn, Sep (2) 

7- 96A, H & S Co, Inf Bn, 
Sep (2) 

8- 7, Med Co, Inf Regt 

(2) 

8-37A, Med Co, Abn Inf 
Regt (2) 

8-75, Annd Med Bn (2) 

8-76, Hq & Hq Co, Armd 
Med Bn (2) 

8- 77, Co, Armd Med Bn 

( 2 ) 

9- 45A, Ord Sp Wpn Spt 
or Depot Bn (2) 

9-49, Ord Sp Wpn Dir 
Spt Co (2) 

9-65, Armd Ord Bn (2) 

9-66, Ilq & Hq Co, Armd 
Ord Bn (2) 


9- 67, Co, Armd Ord Bn 

( 2 ) 

10- 45, Armd QM Bn, 
Armd Div (2) 

10-46, Hq & Ilq Dot, 
Armd QM Bn (2) 

10-47, QM Sup Co, Armd 
QM Bn (2) 

10- 48, QM Fld Svc Co, 
Armd QM Bn (2) 

11- 7, Sig Co Inf Div (2) 

11-57, Armd Sig Co (2) 

11-117A, Sig Spt Co (2) 

11-127, Sig Rep Co (2) 
11-128A, Sig Depot Co 

( 2 ) 

11-500A (AA-AE), Sig 
Svc Orfe (2) 

11-537A, Sig Co, Ampli 
Spt Brig (2) 

11-557A, Abn Sig Co (2) 
11-587A, Sig Buse Maint 
Co (2) 

11-592A, Hq & Hq Co, 
Sig Base Depot (2) 
11-597A, Sig Base Depot 
Co (2) 

17A, Armd Div (2) 

17-1, Hq Armd Div (2) 
17-2, Hq Co, Armd Div 
( 2 ) 

17-17, Tk Co, 76mm 
Gun, Sep, SP (2) 
17-22A, 1-Iq & Hq Co, CC 
(2) 

17-25A, Tk Bn, 90mm 
Gun (2) 

17-26A, H & S Co, Tk 
Bn, 90mm Gun (2) 
17-27A, Tk Co, 90mm 
Gun (2) 

17-32A, Hq & Hq Co, 
Armd Gp (2) 

17-35, Tk Bn, 120-90- 
mm Gun (2) 

17-36, H & S Co, Tk Bn, 
120-90inm Gun (2) 
17-37, Tk Co, 120-90mm 
Gun (2) 

17—15, Recon Bn, Armd 
Div (2) 

17-46, H & S Co, Recon 
Bn, Armd Div (2) 
17-51, Armd Cav Regt 
( 2 ) 

17-52A, Hq & Ilq Co, 
Armd Cav Regt (2) 
17-53A, Svc Co, Armd 
Cav Regt (2) 
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Distri bution— Continued 
Active Army —Continued 

17-55, Armd Cav Recon 
Bn (2) 

17-56A, Hq & Hq Co, 
Armd Cav Recon Bn 
( 2 ) 

17-57, Recon Co (2) 
17-62A, Hq & Hq Co, 
Armd Div, Tn (2) 
17-115A, Amph Tk Bn 
( 2 ) 

17-116A, H & S Co, 
Amph Tk Bn (2) 
17-117A, Amph Tk Co 
( 2 ) 

17-125A, Ampli Trac Bn 
( 2 ) 

17-126 A, H & S Co, 
Amph Trac Bn (2) 
17-127A, Amph Trac Co 
( 2 ) 

19-27, MP Co, Div (2) 
19-35A, MP Bn, A (2) 
19-37, MP Co, Corps or 
Abn Corps, A (2) 
19-55A, MP Bn (2) 
19-56A, Hq & Hq Co, MP 
Bn (2) 

19-57A, MP Co (Sep) or 
MP Co, MP Bn (2) 


19-77A, MP Scty Co (2) 

19- 97A, MP Co, Abn Div 
( 2 ) 

20- 300A, Amph Spt Brig 

( 2 ) 

20-511, Amph Spt Regt 
( 2 ) 

20-512, H & S Co, Amph 
Spt Regt (2) 

33-77, Loudspeaker & 
Leaflet Co (2) 

44—15A, AAA Gun Bn 
90m.m (2) 

44-16A, Hq & Hq Btry 
AAA Bn, 90mm Gun 
( 2 ) 

44—35A, AAA Bn Lt, 75- 
mm Mbl (2) 

44-36A, Hq & Hq Btry, 
AAA Bn Lt, 75mm, 
Mbl (2) 

44-37A, AAA Btry Lt, 
75mm, Mbl (2) 

44-75, AAA Auto Wpn 
Bn, Sp (2) 

44-76, Hq & Hq Btry, 
AAA AW Bn, Sp (2) 

44-77, AAA Auto Wpn 
Btry, Sp (2) 


NG: Same as Active Army except allowance Ls one copy for each unit. 
USAR: None. 

Unless otherwise noted, distribution applies to CouUS and overseas. 
For explanation of abbreviations used, see SR 320-50-1. 


44-115A, AAA Gun Bn, 
120mm (2) 

44-275A, Abn AA Bn 
( 2 ) 

44—276A, Hq & Hq Btry, 
Abn AA Bn (2) 
44-277A, AW Btry, Abn 
AA Bn (2) 

51-2, Hq Co, A (2) 

55-9 A, T Harcft Co, 
Amph Spt Brig (2) 
55-16A, Hq & Hq Co, T 
Trk Bn (A-Comz) 
( 2 ) 

55-37, T Amph Trk Co 
(A or Comz) (2) 
55—56, Hq & Hq Det, 
Hcptr Bn, A (2) 

55-57, T Lt Hcptr Co 
( 2 ) 

55-515A, T Boat Bn (2) 
55-516A, Hq & Hq Co, 
T Boat Bn (2) 

55-555A, T Boat Maint 
Bn (2) 

55-556A, H & S Co. T 
Boat Maint Bn (2) 
57, Abn Div (2) 

57-2A, Hq Co, Abn Div 
( 2 ) 
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